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ABSTRACT 


Within  the  Department  of  Defense  there  continues  to  be  considerable 
confusion  and  debate  over  the  effectiveness  of  the  warranty  clauses  required  on 
major  we^n  system  {voducdon  contracts.  Despite  the  fact  that  they  have  been 
mandated  by  law  since  1985,  and  that  their  costs  are  estimated  at  ova-  two  percent 
of  total  hardware  costs,  a  uniform  process  to  ensure  dieir  [roper  develoimient  and 
administration  does  not  exist  Because  of  the  politics  involved.  Program  Managers 
have  received  considerable  direction  in  the  form  of  "diou  shalt",  but  virtually  no 
guidance  as  far  as  "how  to".  Fortunately,  significant  efforts  have  been  made  by 
individual  programs  to  correct  problems  experienced  in  the  past  and  execute 
warranties  that  make  sense.  Their  focus,  however,  has  been  on  improving  warranty 
administration.  In  contrast  this  thesis  looks  at  die  warranty  development  [rocess 
and  discusses  dw  potential  im[rovements  from  the  eariy  integration  of  the  warranty 


development  into  an  aircraft  engine's  acquisition  strategy.  The  findings  of  this 

rqxirt  support  avoiding  insurance  warranties,  changing  the  Navy’s  "no>cost"- 
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warranty  policy,  and  including  warranty  reviews  as  part  of  the  Milestone  review  ^ 
process.  There  is  potential  for  significant  reductions  in  life  cycle  costs  from  this 
approach  and  universal  applicability  across  all  platforms  and  services. 
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IX 


I .  ZMTRODTJCTZOII 


A.  BACKGROOHD 

Beginning  in  1984,  as  part  of  the  Defense  Appropriations 
Act,  congressional  action  was  taken  to  make  warranties 
mandatory  on  all  production  contracts  for  major  weapon  systems 
(Appendix  A) .  Further  refinements  in  1985  resulted  in  Title 
10,  Section  2403  of  the  United  States  Code  (10  U.S.C.  2403) 
(Appendix  B)  .  Since  that  time,  the  Department  of  Defense  (DoD) 
has  been  required  to  obtain  warranties  for  weapon  systems  over 
specified  dollar  thresholds  unless  waived  by  the  Secretary  of 
Defense.  In  addition,  the  DoD  has  promulgated  implementing 
directives  and  diligently  reviewed  all  weapon  system 
procurement  contracts  to  ensure  coitpliance.  However,  the  DoD 
has  been  highly  criticized  in  external  reviews  by  various 
agencies,  including  the  General  Accounting  Office  (GAO)  [Ref. 
2  and  3],  for  the  poor  administration  of  these  warranties. 
Additionally,  they  have  documented  the  limited  success  in 
obtaining  redress  for  breaches  in  warranty.  It  is  generally 
believed  that  the  DoD  is  paying  too  much  for  warranties  and 
getting  too  little  and  that  contractors  are  taking  our 
warranty  payments  to  the  bank  in  the  form  of  additional  profit 
(Balaban,  1985) . 

The  majority  of  the  work  done  to  date  to  inprove  weapon 
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system  warranties  has  been  in  the  area  of  improved 
administration  through  changes  in  contractual  language.  This 
is  particularly  true  for  ^'rcraft  engine  warranties.  The  Joint 
Aeronautical  Commanders  Board  sponsored  a  joint  service 
working  group  to  develop  a  common  aircraft  engine  warranty. 
Although  still  in  development,  a  copy  of  its  latest  revision 
effort  is  included  as  Appendix  C.  There  has  been  relatively 
little  emphasis  on  integrating  the  development  of  the  weapon 
system  warranty  and  the  warranty  administration  plan  with  the 
acquisition  strategy. 

Although  not  a  major  weapon  system,  aircraft  engines  fall 
under  the  same  requirements  for  warranties  because  the  Defense 
Federal  Acquisition  Regulation  Supplement  (DFARS)  expands  the 
warranty  requirement  to  sub-systems  over  certain  dollar 
thresholds.  They  do  provide  an  excellent  opportunity  to 
evaluate  the  economic  and  logistic  impact  of  alternative 
warranty  approaches  used  in  production  contracts.  This  is  of 
particular  interest  to  AIR-536  because,  in  its  role  as  the 
engine  program  manager  for  NAVAIR,  they  must  consider  the 
relationship  between  warranties  and  Life  Cycle  Costs  as  well 
as  the  inpact  on  the  Conponent  Improvement  Program  (CIP) .  The 
CIP  addresses  emerging  engineering  and  logistic  problems  on 
mature  aircraft  engine  systems.  A  truer  understanding  of  the 
trade-offs  between  warranties  and  CIP  would  enable  better 
resource  allocation. 

It  must  be  recognized  that  aircraft  engine  development  and 
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procurement  are  different  from  that  of  major  weapon  systems. 
Engines  are  an  integral  part  of  the  host  aircraft  acquisition 
plan  and,  as  such,  are  funded  through  the  aircraft  PMA. 
Because  they  represent  only  a  segment  of  the  total  procurement 
package  being  managed  by  the  aircraft  Program  Manager  for 
Acquisition  (PMA),  there  is  not  a  stand-alone  PMA  for  engines. 
AIR-536  is  dual-hc.  ted  in  its  role  as  the  engineering  class 
desk  for  engines  and  as  the  acting  engine  PMA  for  the  aircraft 
PMA's. 

In  a  previous  thesis,  entitled  “Analysis  of  Navy  Aircraft 
Engine  and  Conponent  Warranties,"  LCDR  Melissa  S.  Andrews  and 
CPT  Suzanne  Hickey  investigated  the  problems  associated  with 
the  administration  of  aircraft  engine  warranties  in  the  Navy. 
(Andrews,  1994)  It  drew  comparisons  with  a  major  commercial 
airline  engine  warranty  program  and  made  recommendations 
regarding  potential  improvements  in  warranty  administration. 
Their  historical  research  laid  the  ground  work  for  this  study. 

B.  OBJBCTZVBS 

The  primary  objective  of  this  study  is  to  determine  if 
there  is  a  better  way  than  currently  exists  to  develop 
aircraft  engine  warranties  that  would  meet  the  federally 
required  warranty  clauses,  including  those  covering  essential 
performance  requirements  (EPRs) .  The  focus  is  on  exploring  the 
potential  advantages  of  integrating  the  engine's  warranty 
development  and  the  warranty  administration  plan  into  the 
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acquisition  strategy. 

The  goal  is  to  develop  a  common  sense  approach  to 
warranties  that  would  maximize  effectiveness  by  minimizing  the 
risk  and  therefore  cost.  This  approach  would  be  useful  for 
evaluating  alternative  warranty  concepts  and  their  effect  on 
the  engine  Life  Cycle  Costs  (LCC)  and  the  Conponent 
Improvement  Program  (CIP) .  It  is  hoped  that  this  study  will 
serve  as  a  useful  guide  for  the  aircraft  engine  program 
managers  and  their  support  staff. 

C.  RBSBARCH  QUBSTIOHS 

The  primary  research  question  was: 


1.  How  can  the  Navy  integrate  required  warranty  clauses, 
including  essential  performance  requirements  (EPRs)  into 
the  aircraft  engine  acquisition  strategy  to  maximize 
effectiveness  and  reduce  risk? 


The  subsidiary  research  questions  were: 


1.  Are  weapon  system  warranties  cost-effective? 

2 .  How  does  the  Navy  estimate  warranty  costs  and  benefits? 

3 .  What  are  the  logistic  and  Life  Cycle  Cost  impacts 
associated  with  the  different  types  of  warranties? 

4 .  What  is  the  inpact  of  the  current  political  initiatives 
on  warranty  policy  and  program  management? 


D.  SCOPE 

The  original  scope  of  this  thesis  was  limited  to  the 
performance  of  a  series  of  post-award  Life  Cycle  Cost  (LCC) 
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analyses  on  previously  executed  aircraft  engine  production 
contracts  in  order  to  determine,  if  possible,  the  optimal 
enployment  of  required  warranty  clauses  for  a  particular 
aircraft  engine  acquisition  strategy. 

It  was  hoped  that  a  detailed  cost  analysis  would  be 
possible,  despite  the  Navy's  policy  on  obtaining  "no-cost" 
warranties.  Unfortunately,  the  difficulties  encountered  in 
determining  actual  warranty  costs  precluded  that  endeavor.  The 
analysis  focusses  instead  on  the  economic  effects  of 
integrating  the  aircraft  engine  warranty  development  and 
administration  into  the  acquisition  strategy.  It  also  looks  at 
the  compatibility  of  the  specific  warranties  required  by 
federal  law  with  the  function  they  are  intended  to  perform; 
that  is,  to  produce  higher  quality  weapon  systems  with  minimum 
life  cycle  costs. 

Due  to  the  political  nature  of  this  topic,  it  was 
necessary  to  include  a  review  of  the  current  DoD  and 
legislative  action  associated  with  weapon  system  warranties. 
It  was  also  necessary  to  assess  the  strengths  and  weaknesses 
of  the  current  military  directives,  procurement  review 
procedures,  and  the  training  programs  for  acquisition 
professionals  as  well. 

The  stuc^  took  advantage  of  recent  contract  negotiations 
on  the  Rolls-Royce  F405-RR-402  engine  used  in  the  T-45A 
aircraft  and  the  F402-RR-408  being  used  in  the  AV-8B  Harrier. 
It  also  looked  at  the  historical  problems  associated  with  the 
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General  Electric  F404-GE-400  used  in  the  F/A-18A/B  &  C/D  and 
the  FllO-GE-100,  which  is  an  Air  Force  managed  engine  being 
used  in  the  Navy  F-14D.  With  this  historical  background,  the 
analysis  focused  on  the  warranty  approaches  being  considered 
for  the  General  Electric  F414-GE-400  engine  being  developed 
for  use  in  the  F/A-18  E/F. 

The  results  of  the  economic  analysis  were  then  used  to 
develop  a  set  of  guidelines  to  evaluate  the  effectiveness  of 
alternative  warranty  approaches  for  aircraft  engines  based  on 
the  acquisition  strategy.  The  findings  of  the  economic 
analysis,  in  conjxinction  with  the  policy  analysis  and  program 
management  assessment,  were  used  to  support  recommended 
changes  to  the  management,  development  and  use  of  warranties 
in  the  DoD. 

B.  RBSBARCH  MBTHODOLOGY 

The  data  to  support  this  thesis  was  collected  from  a 
number  of  different  sources.  Following  a  comprehensive 
literature  review,  additional  information  was  obtained  through 
telephone  interviews  with  program  managers,  and  applicable 
staff  personnel  at  all  levels  within  the  DoN  and  the  DoD. 

Personal  on-site  interviews  were  conducted  with 
representatives  from  the  Office  of  the  Secretary  of  Defense 
(OSD) ,  Assistant  Secretary  of  the  Navy  (ASN) ,  Naval  Air 
Systems  Command  (NAVAIR) ,  and  industry  specialists.  Additional 
technical  data  support  was  provided  by  the  research  sponsor. 
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AIR-536,  and  the  logistic  support  staff  in  AIR-410. 

Post -award  warranty  effectiveness  analysis  reviews  were 
conducted  on  several  major  aircraft  engine  production 
contracts.  Some  of  the  engines  reviewed  had  contracts  issued 
both  before  and  after  the  inclement  at  ion  of  the  law.  This 
assisted  in  the  determination  of  the  relative  strengths  and 
weaknesses  of  different  warranties  based  on  their 
conpatibility  and  degree  of  integration  with  the  engine 
acquisition  strategy. 

It  must  be  acknowledged  that  the  theoretical  economic 
analysis  portion  of  this  stuc^  was  strongly  supported  by  two 
major  works  on  weapon  system  warranties.  The  first.  Warranty 
Handbook,  was  written  in  1986  by  Harold  S.  Balaban  of  AIRING 
for  the  Defense  Systems  Management  College.  The  second  was 
written  in  1987  by  the  Institute  for  Defense  Analysis  (IDA 
Paper  P-2024)  for  the  Office  of  the  Secretary  of  Defense, 
Program  Analysis  and  Evaluation  (Kuenne,  1987) .  Its  thorough 
and  detailed  academic  reviews  of  the  economic  theory  of 
warranties  and  their  role  in  weapon  system  procurement  are  the 
cornerstone  of  this  study. 

The  level  of  assistance  obtained  on  the  policy  analysis 
and  program  management  assessment  aspects  of  the  stuc^  from 
all  who  participated  was  invaluable.  The  enthusiastic  support 
received  from  the  faculty  at  the  Naval  Postgraduate  School, 
program  managers  within  the  DoD  and  industry  experts  in  the 
conformation  of  principles  used  in  this  study  was  truly 
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appreciated. 


F.  QRGAlIIZJkTION  OF  STOUT 

Chapter  II.,  BACKGROUND,  presents  a  chronological  review 
of  significant  issues  and  events  which  have  shaped  the  state 
of  weapon  system  warranties.  The  review  covers  the  politics 
and  congressional  action  surrounding  warranties,  including 
those  affecting  weapon  system  program  management  and 
acquisition  reform.  Next,  a  brief  presentation  of  the 
applicable  directives  euid  the  history  of  related  policy 
decisions  within  the  DoD  and  DoN  are  given.  The  chapter 
concludes  with  a  discussion  on  the  Navy's  aircraft  engine 
program  management  and  the  Conqponent  Improvement  Program 
(CIP)  . 

Chapter  III.,  ECONOMIC  PRINCIPLES  OF  WARRANTIES,  reviews 
pertinent  literature  euid  explains  the  economic  theory  of 
warranties  in  the  public  sector,  warranty  types,  and  their 
applicability.  Additionally,  it  covers  the  determination  of 
warranty  costs  and  the  concept  of  the  "no-cost"  warranty.  The 
chapter  concludes  with  a  discussion  of  the  impact  of 
warranties  on  Life  Cycle  Cost  (LCC)  and  the  Conponent 
Inprovement  Program  (CIP)  . 

Chapter  IV.,  ANALYSIS,  presents  the  findings  of  the 
research  in  detail,  objectively  and  without  bias.  The  chapter 
is  divided  into  three  sections  which  cover  an  economic 
analysis  of  the  required  warranty  clauses  found  in  both  the 
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Section  2403  and  the  direction  provided  in  both  the  FAR  and 
DFARS,  the  findings  of  the  analysis  conducted  on  the  current 
warranty  policy  at  all  levels  within  the  DoD  and  a  Warranty 
Program  management  assessment.  Chapter  V.,  AIRCRAFT  ENGINE 
WARRANTY  ANALYSES,  continues  the  analysis  portion  of  the 
thesis  as  it  presents  the  effectiveness  of  actual  warranties 
applied  to  the  engine  systems  reviewed.  It  ties  the 
theoretical  to  the  observed,  and  identifies  significant 
trends.  Chapter  VI.,  ENGINE  WARRANTY  INTEGRATION  GUIDELINES, 
concludes  the  analysis  portion  of  the  thesis  with  a  set  of  a 
guidelines  which  were  developed  to  assist  program  mangers  in 
the  future  development  of  effective  and  efficient  aircraft 
engine  warranties  that  are  integrated  into  the  engine  and 
aircraft  acquisition  strategy. 

Chapter  VII.,  SUMMARY,  CONCLUSIONS  AND  RECOMMENDATIONS, 
summarizes  the  findings,  analysis  and  the  conclusions.  There 
are  several  strong  recommendations  for  institutionalizing 
changes  necessary  to  rectify  the  current  shortfalls  in  the 
program.  Additionally,  areas  that  warrant  further  research  are 
presented  and  discussed. 
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xz.  BJkCxaitocniD 


This  chapter  presents  a  chronological  review,  beginning  in 
1964,  of  the  significant  issues  and  events  that  have  shaped 
the  development  emd  use  of  weapon  system  warranties.  Hie 
review  covers  the  political  and  congressional  action 
surrounding  warranties  euid  the  law,  as  well  as  the  associated 
DoD  and  DON  directives  euid  policy  guidance.  It  also  introduces 
the  concept  of  acquisition  strategy  as  it  applies  to  weapon 
system  program  management  and  warranties.  The  chapter 
concludes  with  a  discussion  of  the  Navy's  management  of 
aircraft  engines  and  the  engine  Component  Improvement  Program 
(CIP) . 

The  history  of  weapon  system  warranties  in  the  DoD  can  be 
separated  into  two  major  periods.  The  first,  which  began  in 
1964,  is  referred  to  as  the  pre-mandated  period.  Discussed  in 
the  next  section,  this  period  came  to  an  end  in  1984,  when  the 
requirement  for  warranties  on  weapon  system  procurement 
contracts  became  mandated  by  federal  law. 

A.  mjaaom  VKVELonaan  m  the  pm-mmdatid  isa 

The  best  place  to  start  is  at  the  beginning.  Independent 
of  ongoing  action  within  the  DoD  at  this  time,  the  origin  of 
warranties  was  the  evolution  of  common  law,  from  vdiich  the 
Uniform  Commercial  Code  (UCC)  developed.  Codified  in  the 
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Defense  Acquisition  Regulations  (DAR)  in  1978,  the  UCC 
provides  all  buyers  of  goods  in  normal  comnercial  tremsactions 
with  two  inplied  warranties: 

1.  Merchantability,  or  the  assurance  that  the  goods 
will  pass  in  trade  as  described  and  that  they  are 
fit  for  the  ordinary  purposes  for  which  such  goods 
are  used. 

2.  Fitness  for  a  particular  purpose,  or  the  additional 
guarantee  that  the  goods  are  fit  for  the  particular 
purpose  for  vdiich  the  buyer  will  use  them  vdien  a)  the 
seller  has  reason  to  know  of  such  purx>ose  and  b)  the 
buyer  is  relying  on  the  seller's  e3q>ertise  and 
judgment  in  their  selection  and  provision. 

It  is  important  to  understand  that  these  implied 
warranties  are  significant  in  that  they  apply  to  the  hardware 
bought  by  the  DoD  as  well.  It  is  ironic  to  note  that  it  is  the 
use  of  the  standard  inspection  clause  used  in  virtually  all 
OoO  contracts  and  any  explicit  %«arranty  clause  that  nullifies 
the  protection  provided  by  these  implied  warranties.  It  is  the 
extension  of  the  government's  right  to  inspect  and  accept 
goods  delivered  as  well  as  the  protection  offered  by  explicit 
warranty  clauses  that  voids  the  implicit  protection  under 
common  law. 

The  origin  of  common  weapon  system  warranties  used  in  the 
DoD  dates  back  to  1964  when  Secretary  of  Defense  Robert 
McNamara  began  an  initiative  to  unify  warranty  practices  among 
the  services.  As  a  result  of  his  initiative,  the  Armed 
Services  Procurement  Regulations  (ASPRs)  were  updated  in  1967 
to  include  a  set  of  guidelines  for  contracting  officers.  These 
guidelines  were  developed  to  assist  them  in  determining  if  a 
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warranty  would  be  in  the  best  interest  of  the  DoD  for  a 
specific  procurement.  According  to  the  Warranty  Handbook, 
(Balaban,  1986)  the  guidelines  made  the  use  of  long-term 
warranties  on  weapon  system  acquisitions  the  exception  rather 
than  the  rule. 

A  resurgence  of  interest  in  warranties  surfaced  in  the 
mid-70's  when  the  DoD  began  the  development  and  use  of  the 
Reliability  Inprovement  Warranty  (RIW)  .  Used  primarily  in  the 
acquisition  of  electronic  subsystems,  the  RIW  generally 
provided  for  the  repair  of  the  defective  component  over  some 
period  of  time  for  a  fixed  price.  They  were  described  in  the 
IDA  paper  as  "an  experiment  in  the  use  of  warranties  for 
positive  and  negative  incentivization. "  The  term  RIW  was  later 
used  to  describe  a  wide  range  of  warranties.  These  warranties 
continued  to  feature  both  positive  and  negative  incentives  for 
the  expressed  purpose  of  improving  the  reliability, 
maintainability,  and  availability  of  the  purchased  equipment. 

These  warranties  documented  the  government's  first 
significant  attenpt  to  affect  control  of  equipment  performance 
in  the  post -acceptance  period.  It  was  this  effort  and  the 
growing  concern  over  the  poor  performance  of  several  weapon 
systems  that  has  been  credited  with  motivating  Congress  to 
mandate  warranties. 
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B.  FOLZTZCS,  TBB  IMI,  AMD  CONaRMSSZOHALLY  MANDATED  NARRAMTZBS 


1.  Section  794 

The  Congressional  action  taken  in  the  early  1980 's  to 
nvandate  warranties  was  an  attetrpt  to  reduce  the  cost  of 
rectifying  the  problems  in  performance  and  reliability  of 
systems  like  the  Ml  tank  and  the  Bradley  Fighting  Vehicle 
recently  delivered  to  the  DoD.  What  began  in  1983,  and  was 
finalized  with  the  passage  of  the  Section  794  of  the  Defense 
Appropriations  Act  of  1984  (^pendix  A) ,  marked  the  beginning 
of  the  era  of  mandated  weapon  system  warranties  in  the  DoD. 
The  new  law,  which  required  the  use  of  warranties  on  all 
weapon  systems  contracts  after  its  enactment,  placed  emphasis 
on  obtaining  guaranteed  performance  of  specific  operational 
characteristics  of  the  system.  Its  wording  appeared  to  extend 
indefinitely  the  period  of  contractor  liability  after 
acceptance . 

The  controversy  over  the  wording  and  expected  impact 
of  this  landmark  piece  of  legislation  led  Deputy  Secretary  of 
Defense  Thayer  to  issue  a  blanket  waiver  of  the  requirements 
until  implementing  instructions  could  be  developed.  The  high 
level  of  concern  and  the  issues  raised  by  both  the  DoD  and 
industry  fueled  the  debate  with  Congress  and  eventually  led  to 
the  replacement  of  Section  794  the  following  year. 
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2 .  Section  2403 


The  revised  warranty  requirements  were  signed  into  law 
as  part  of  the  Defense  Procurement  Reform  Act  of  1984 .  The 
section  concerning  warranties  later  became  Title  10  of  the 
United  States  Code,  Section  2403  (Appendix  B)  .  Since  1 
January,  1985,  the  DoD  has  been  required  to  obtain  warranties 
for  all  weapon  systems  production  contracts  over  specified 
dollar  thresholds  unless  a  waiver  is  obtained. 

Specifically,  the  act  requires  the  DoD  to  obtain  a 
written  guarantee  from  the  prime  contractor  that  each  item 
delivered  will  conform  to  the  design  and  manufacturing 
requirements  delineated  in  the  production  contract;  be  derived 
free  from  all  defects  in  materials  and  workmanship;  and 
conform  to  the  essential  performance  requirements  (EPRs) 
specifically  delineated  in  the  production  contract. 
Additionally,  the  act  requires  the  contractor  to  take  prompt 
action  to  correct  any  failure  to  meet  the  guarantee,  at  no 
additional  cost,  or  pay  any  costs  reasonably  incurred  by  the 
government  to  do  so. 

It  allows  the  Secretary  of  Defense  to  waive  any  or  all 
of  the  required  clauses  if  it  is  determined  to  be  necessary  in 
the  interest  of  national  defense,  or  that  a  guarantee  would 
not  be  cost-effective.  In  either  case,  the  Secretary  of 
Defense  is  required  to  notify  the  Committees  on  Armed  Services 
and  on  Appropriations  of  both  the  Senate  and  the  House  of 
Representatives  in  writing  of  any  intent  to  waive  any  or  all 
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of  the  requirements. 

3.  The  OoD  Responds 

During  the  period  taat  immediately  followed  the 
legislative  action,  the  Federal  Acquisition  Regulation  (FAR) , 
and  the  Defense  Federal  Acquisition  Supplement  (DFARS)  were 
updated  to  include  the  Section  2403  requirements.  Likewise, 
all  applicable  military  in^lementing  directives  were  updated 
and  policy  guidance  memorandums  were  generated  to  show  their 
support  for  the  new  warranty  program.  The  effects  of  the  minor 
changes  made  to  the  program  hy  these  directives  will  be 
addressed  in  the  next  section. 

This  period  was  also  marked  by  a  substantial  amount  of 
program  review  and  analysis.  The  efforts  sponsored  by  the  DoD, 
like  the  "Warranty  Guidebook*  (Balaban,  1986)  and  the  IDA 
Paper,  "Warranties  in  Weapon  System  Procurement:  An  Analysis 
of  Practice  and  Theory",  (Kuenne,  1987)  were  substantive  works 
that  attempted  to  take  the  warranty  debate  out  of  the 
political  arena.  They  presented  a  logical  discussion  of  the 
issues  concerning  weapon  system  warranties .  Additionally,  they 
made  recommendations  regarding  warranty  inplementation  based 
on  sound  economic  theory. 

4.  Weapon  System  Warranties  in  Practice 

The  published  findings  from  audits  and  program  reviews 
conducted  on  the  DOD's  management  of  the  warranty  progreun  to 
date  are  not  flattering.  The  general  consensus  appears  to  be 
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that  the  DoD  is  not  doing  an  effective  job  of  administering 
weapon  system  warranties.  As  a  result,  the  DoD  has  continued 
to  receive  a  good  deal  of  negative  visibility  "on  the  Hill" 
over  this  issue.  Despite  all  the  bad  press,  the  DoD  has 
continued  to  push  for  a  repeal  of  Section  2403  requiring  the 
mandatory  use  of  weapon  system  warranties. 

In  1992  the  Director  for  Defense  Procurement,  Ms. 
Eleanor  *1.  Spector,  from  the  Office  of  the  Under  Secretary  of 
Defense  (Acquisition) ,  initiated  an  internal  review  of  weapon 
system  warranty  practices  in  response  to  two  GAO  reports 
criticizing  the  DoD'S  implementation  and  administration  of 
warranties.  (GAO/NSIAD-87-122  July  21,  1987  and  GAO/NSIAD-89- 
57  September  27,  1989)  The  Office  of  the  Deputy  Director  for 
Defense  Systems  Management  Procurement  Strategies  published 
the  results  of  the  review  in  September,  1992  in  the  Report  on 
the  Administration  of  Department  of  Defense  Weapon  System 
Warranties .  Based  on  the  findings  of  the  review  Ms.  Spector 's 
staff  concluded  that  "Deficiencies  exist  in  the  warranty 
administration  capabilities  of  the  services"  and  that 
"Warranty  benefits  are  not  fully  realized  on  DoD  contracts". 
The  bottom  line  of  the  report,  which  was  forwarded  to  the  each 
of  the  service  secretaries,  was  the  recommendation  for  "A 
repeal  of  the  warranty  statute  (10  U.S.C.  2403)." 

5.  Contiaued  Congressional  Concern 

Since  the  implementation  of  the  law,  the  Congress  and 
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the  DoD  have  continued  to  strive  to  inprove  the  way  weapon 
systems  and  all  materials  used  by  the  DoD  are  purchased.  In 
1990,  Congress  enacted  the  Defense  Acquisition  Workforce 
Improvement  Act  (DAWIA)  as  part  of  the  1991  Defense 
Authorization  Act.  Now  incorporated  in  Title  10  United  States 
Code,  Sections  1702-1764,  DAWIA  attenpts  to  bring  more 
centralized  management  and  more  professional  development, 
education,  training,  and  career  opportunities  to  the  DoD 
acquisition  workforce. 

6.  The  DoD  Responds  to  Change 

The  need  to  change  the  way  the  DoD  does  business 
gained  so  much  visibility  that  a  new  office  was  established 
within  the  DoD  just  to  deal  with  this  issue.  The  Office  of 
Acquisition  Reform  is  now  responsible  for  sponsoring  such 
efforts  from  within  the  DoD.  One  such  effort  was  the  recent 
Report  of  the  Acquisition  Law  Advisory  Panel  to  the  United 
States  Congress  on  Streamlining  Defense  Acquisition  Laws. 

Commonly  referred  to  as  the  Section  800  Panel,  its 
independent  review  of  the  current  legislation  in  practice  was 
published  in  1993.  Its  comments  regarding  warranties  echoed 
those  provided  by  the  Director  of  Defense  Procurement,  and 
recommended  a  repeal  of  Section  2403 .  The  Office  of  the 
Assistant  Secretary  of  the  Navy  and  the  Office  of  the 
Assistant  Secretary  of  the  Air  Force  both  supported  the 
recommendation.  The  Army  did  not.  According  to  the  Army 
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representative,  it  was  its  position  that  "warranties  offer 
tangible  and  intangible  benefits  which  promote  product  quality 
inprovements  which  make  costly  warranty  repair  unnecessary" . 

7.  Current  warranty  Lagislativa  Znltiativaa 

The  debate  over  the  warranty  issue  continues  today. 
Interestingly,  there  appears  to  be  some  support  for  a  repeal 
from  within  both  the  Congress  and  the  Administration.  In 
interviews  with  the  researcher,  Mr.  Mike  Sipple  (Sipple,  1994) 
and  Ms.  Teresa  Brooks  (Brooks,  1994)  from  the  Office  of  the 
Director  for  Defense  Procurement,  indicated  that  the  OSD  was 
monitoring  three  pieces  of  legislation  currently  "on  the  Hill" 
that  deal  with  weapon  systems  warranties.  One  of  these  is 
Representative  Bilbray's  Defense  Acquisition  Reform  Act  of 
1993  in  the  House  of  Representatives  (H.R.  3586,  Section  204) 
which  concurs  with  Ms.  Spector's  recommendation  to  repeal  10 
U.S.C.  2403. 

Support  for  a  repeal  from  the  administration  was 
evident  in  an  official  letter  from  the  Office  of  Management 
and  Budget  (OMB)  to  the  Staff  Director  on  the  Senate  Committee 
on  Governmental  Affairs  (OMB,  1993)  .  In  the  letter  to  Mr. 
Leonard  Weiss  dated  November  5,  1993,  Mr.  Allan  Burman, 
Administrator  of  the  OMB  Office  of  Federal  Procurement  Policy 
provides  its  "mark-up"  of  the  Glenn  Bill  (S.  1587)  which 
deletes  the  additional  provisions  regarding  warranty  guidance 
an  substitutes  "(1)  Repeal.  Section  2403  of  Title  10,  United 
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States  Code,  is  repealed." 

In  contrast,  both  of  the  other  legislative  initiatives 
currently  being  tracked  not  only  support  the  current  language 
of  Section  2403,  but  propose  additional  requirements  as  well. 
Using  identical  language.  Senator  Glenn's  Bill  (S.  1587,  Sec. 
2402)  and  an  amendment  that  Rep.  Conyer  and  Rep.  Clinger 
attert«)ted  to  attach  to  the  NPR  bill  (H.R.  3400,  Sec.  32402) 
add  provisions  that  would  require  the  Secretary  of  Defense  to 
prescribe  additional  warranty  regulations  (^pendix  D) .  These 
regulations  would  include  guidelines  for  negotiating  contracts 
that  are  reasonable  and  cost  effective,  procedures  for 
administering  contractor  guarantees,  and  guidelines  for 
determining  when  a  waiver  may  be  appropriate. 

8.  The  DoD  Divided 

As  recently  as  10  March,  1994,  Derek  J.  Vander  Schaaf, 
the  Deputy  Inspector  General  for  the  DoD,  testified  before  the 
Senate  Committees  on  Governmental  Affairs  and  Armed  Services 
strongly  supporting  the  provisions  of  the  Glenn  Bill  (S. 
1587)  .  His  argument  in  support  of  the  proposed  legislation  was 
based  on  the  appropriateness  of  warranties  for  commercial 
items . 

The  logic  of  his  testimony  is  terribly  flawed.  His 
statement  would  suggest  that  the  major  weapon  systems,  to 
which  this  legislation  applies,  are  commercially  available. 
This  point  was  discussed  with  the  researcher  at  length  by  Mr. 
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Sal  Guli,  the  Program  Director  of  Contract  Audits  for  the  DoD 
Inspector  General  who  help  prepare  Mr  Vender  Schaaf  for  his 
testimony  (Guli,  1994)  .  Mr  Guli  indicated  that  the  testimony 
given  was  intended  to  support  the  use  of  warranties  in  general 
for  all  DoD  procurement.  Although  it  was  not  necessarily 
applicable  to  weapon  systems,  it  supports  both  the  continued 
warranty  requirements  established  in  Section  2403  and  the 
additional  provisions  of  the  Glenn  Bill  requiring  additional 
DoD  warranty  guidance  and  procedures  regulations. 

In  summary,  it  is  evident  that  mandatory  weapon  system 
warranties  continue  to  be  a  sensitive  political  issue.  In  the 
murky  world  of  politics  the  one  thing  that  is  cljgar,  however, 
is  that  "the  fight  ain't  over  yet". 

C.  DZRBCTZVIS  AND  POLICY  QUZDANCB 
1 .  Directives 

The  primary  directives  governing  the  way  in  which  the 
federal  government  and  the  DoD  procure  major  weapon  systems 
are  the  Federal  Acquisition  Regulation  (FAR) ,  the  Defense 
Federal  Acquisition  Regulation  Supplement  (DFARS)  and  the  DoD 
5000  series  instructions.  Each  one  of  these  docxoments  will  be 
introduced  and  its  relevance  discussed  briefly.  The  other 
directives  to  be  discussed  were  issued  by  the  Secretary  of  the 
Navy  and  the  Naval  Air  Systems  Command  and  govern  the 
application  of  warranties  to  production  aircraft  engines 
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a.  Fmdmral  Aeguiaition  Rmgulmtiaa  (FAR) 


The  FAR,  in  conjunction  with  the  DFARS,  governs 
all  DoD  procurement.  Since  the  early  1980 's,  the  FAR  Subpart 
46.7  (Warranties)  has  undergone  extensive  revisions.  It 
provides  the  basic  definitions  and  general  principles  of 
warranty  use  in  the  federal  procurement .  According  to  the 
latest  FAR  (Appendix  E) ,  "the  principal  purposes  of  a  warranty 
in  a  Government  contract  are  (1)  to  delineate  the  rights  and 
obligations  of  the  contractor  and  the  Government  for  defective 
items  and  services  and  (2)  to  foster  quality  performance." 

According  to  the  section  on  the  criteria  for  use 
of  warranties,  the  use  of  warranties  is  not  mandatory. 
Additionally,  the  FAR  provides  some  useful  guidelines  and 
factors  that  contracting  officers  must  consider  when 
determining  whether  a  warranty  is  appropriate  for  a  specific 
acquisition.  The  factors  include;  the  nature  and  use  of  the 
supplies  or  services,  cost,  the  difficulty  of  administration 
and  enforcement ,  any  customary  trade  practice  associated  with 
the  item,  and  finally  consideration  of  reduced  requirements. 

The  FAR  gives  the  authority  to  include  warranties 
to  the  agency  or  department  issuing  the  contract.  It  goes  on 
to  point  out  that  warranties  should  not  limit  the  rights  of 
the  government  under  an  inspection  clause.  Some  of  the  rights 
include  those  that  stem  from  the  implied  warranties  of  the  UCC 
discussed  earlier,  such  as  "latent  defects,  fraud,  or  gross 
mistakes  that  amount  to  fraud."  Other  sections  include 
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guidance  on  warranty  terms  and  conditions,  warranties  of  data 
and  commercial  items  and  S2unple  contract  clauses. 

b.  Dmfmnmm  Fmd»r*l  Aeguisition  Rmgulmtion  Supplmmmnt 
(DFARS) 

All  the  basic  provisions  of  Section  2403,  plus 
some  additional  ones,  have  been  incorporated  in  DEARS  Siibpart 
246.7 — Warranties  (Appendix  F)  .  The  1991  Edition,  provides  DoD 
contracting  officers  with  the  latest,  up-to-date,  appropriate 
guidance.  Some  of  the  more  significant  changes  and  important 
clarifications  related  to  weapon  system  acquisitions  and 
aircraft  engines  are  listed  below: 


1.  Subpart  246.703  allows  the  cost  of  a  warranty  to  be 
included  in  the  item's  price  or  listed  as  a  separate 
contract  line  item. 

2.  Subpart  246.770-1  defines  a  weapon  system  as  "a  system  or 
subsystem  used  directly  by  the  armed  forces  to  carry  out 
combat  missions*  and  includes  propulsion  systems. 

3.  Subpart  246.770-2  requires  that  *the  warranty  identify 
redesign  as  a  remedy*  for  contracts  that  include  an  EPR 
warranty . 

4.  Subpart  246.770-3  allows  for  the  tailoring  of  warranty 
terms  and  conditions.  It  permits  contracting  officers  to 
limit  the  contractor's  financial  liability  if  it  is 
necessary  to  make  it  *cost  effective*  and  to  negotiate 
the  duration  of  performance  warranties. 

5.  Subpart  246.770-7  requires  the  performance  of  a  cost- 
benefit  analysis  that  considers  both  the  quantitative  and 
qualitative  costs  and  benefits  of  the  warranty  and 
includes  not  only  the  costs  of  acquisition, 
administration  and  enforcement,  but  also  any  costs 
resulting  from  limitations  in  the  provisions,  costs 
incurred  during  development  to  reduce  production  warranty 
risks,  and  the  logistical  and  operational  benefits  as 
well  as  the  *additional  contractor  motivation*  that 
results  from  the  warranty. 
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c.  Mpareacnt  of  Dmtoomm  5000  Smrimm  Ixmtruetioam 


The  Defense  Acquisition  Directive,  5000.1,  dated 
February  23,  1991  is  the  lead  document  in  a  series  of  three 
instructions  that  canceled  63  previously  issued  instructions 
regarding  the  subject.  Published  after  the  Defense  Procurement 
Reform  Act  of  1984,  it  is  interesting  to  note  that  this  broad 
reaching  docxxment,  which  covers  the  Policies  Governing  Defense 
Acquisition,  does  not  discuss  warranties.  A  logical  place  for 
such  a  discussion  would  be  in  Part  1,  Section  C  on  Acquiring 
Quality  Products,  which  includes  discussions  on  the  topics  of 
Acquisition  Strategies,  Program  Plans  and  Risk  Management. 
However,  there  is  no  mention  of  the  word  “warranty"  or  any 
reference  to  the  requirement  for  them. 

The  DoD  Instruction  5000.2,  of  the  same  date,  is 
likewise  an  extensive  document  that  establishes  general  policy 
and  procedures  for  roeuiaging  major  emd  non -major  defense 
acquisition  programs .  This  instruction  makes  but  one  reference 
to  warranties  in  Part  9  Section  B,  paragraph  3.e.  This 
reference  is  with  regards  to  the  acquisition  of  data 
warranties  and  simply  states  that  they  will  be  done  in 
accordance  with  the  DFARS. 

The  DOD  Instruction  5000. 2M,  Defense  Acquisition 
Management  Docxunentation  and  Reports,  supplements  the  rest  of 
the  5000  series  instructions  and  covers  the  required 
docijunentation  procedures  and  reports.  This  instruction  also 
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makes  no  reference  to  warranties. 

d.  SECtav  namacTim  4330.17 

Released  on  17  September  1987  by  Everett  Pyatt, 
then  the  Assistant  Secretary  of  the  Navy  for  Logistics  and 
Shipbuilding,  this  SECNAV  instruction  (Appendix  G)  merely 
echoed  the  requirements  as  they  were  estedslished  in  Section 
2403 .  This  was  surprising  because  a  year  earlier,  Pyatt  issued 
a  policy  m«norandum  which,  although  not  contradictory, 
established  the  Navy's  unique  position  on  warranty  costs.  This 
memorandum  will  be  discussed  in  further  detail  in  the  next 
section. 

The  instruction  assigned  to  the  Chief  of  Naval 
Operations  the  responsibility  for  administrative  memagement  of 
the  program  and  the  requirement  to  establish  procedures  to 
ensure  that  warranties  are  obtained  for  weapon  systons  meeting 
the  cost  thresholds  established  in  Section  2403 .  The 
Comptroller  of  the  Navy  was  directed  to  ensure  procedures  were 
in  place  to  properly  account  for  fwds  collected  \mder  the 
warranties . 

m.  J0IV9IXX  mggHOCTJOIf  13070.7 

The  Commander,  Naval  Air  Systems  Command, 
published  an  instruction  entitled  "POLICY  GUIDANCE  FOR 
WARRANTY  APPLICATION  ON  NAVAL  AIR  SYSTEMS  COMMAND  WEAPON 
SYSTEM  PROCUREMENTS",  NAVAIRINST  13070.7  on  9  December  1985 
(Appendix  H) .  It  established  responsibilities  for  the 
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management  of  the  warranty  program  within  the  Systems  Comnand 
along  the  functional  lines  of  the  organization.  In  addition  to 
repeating  the  basic  requirements  as  established  by  Section 
2403,  it  instituted  two  important  additional  policies.  The 
first  new  policy  requires  that  all  warranties  have  provisions 
requiring  the  contractor  to  furnish  annual  cost  data  on 
warranty  repairs .  The  second  requires  that  procedures  be 
established  to  ensure  that  all  acquisition  plans  address  the 
planned  use  of  warranties  amd  their  impact  on  user  maintenance 
operations  and  logistic  support  systems. 

2.  8SCHAV  Policy  Ouldance 

As  a  consequence  of  an  official  memorandimn  released  by 
Everett  Pyatt,  then  the  Assistant  Secretary  of  the  Navy  for 
Shipbuilding  and  Logistics  on  8  Septend^er  1986,  (^pendix  I), 
the  Navy  adopted  a  unique  position  regarding  warranty  costs. 
It  was  Secretary  Pyatt 's  view  that  the  warranties  required  by 
Section  2403  should  be  provided  to  the  Navy  at  no  additional 
cost.  He  felt  that  the  basic  provisions  of  the  warranty  were 
nothing  more  than  assuremce  that  the  specifications  agreed  to 
and  paid  for  in  the  weapon  system  develoimnent  and  production 
contracts  would  be  met.  Therefore,  paying  for  these 
provisions,  as  part  of  a  separate  warranty,  would  amount  to 
paying  for  them  twice.  He  did  conceded  in  his  memorandiom  that 
there  may  be  certain  circumstances  in  which  additional  costs 
may  be  appropriate  and,  when  they  are,  a  cost-benefit  analysis 
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should  be  done. 


Since  that  time,  tne  Navy  has  basically  treated  all 
warranties  as  "no-cost".  As  a  consequence,  they  do  not  appear 
as  separate  line  items  in  production  contracts.  The  economic 
theory  which  explains  the  concept  of  "no-cost"  warranties  and 
its  impact  will  be  explained  in  detail  in  Chapter  III. 

3.  MAVAZll  Policy  Ouldanoo 

The  Naval  Air  Systems  Cotnnemd,  in  an  effort  to  update 
its  policies  and  incorporate  changes  to  the  regulations  that 
resulted  from  guidance  received  from  multiple  sources  after 
the  promulgation  of  the  1985  instruction,  issued  NAVAIR  NOTICE 
4855,  on  17  May,  1989  (Appendix  J) . 

In  an  attempt  to  conply  with  the  intent  of  the  ASN 
policy  memorandum,  the  notice  firmly  established  a  NAVAIR 
policy  in  concurrence  with  the  ASN  warranty  policy  memorandxim 
regarding  warranty  cost.  According  to  paragraph  3.  d.,  it  is 
NAVAIR 's  policy  to  "Pursue  a  no  cost  warranty  per  reference 
(f)."  The  reference  given  is  incorrect.  Reference  (g)  is  the 
ASN  memorandum  while  reference  (f)  is  the  ASN  instruction. 
Despite  the  dispute  over  the  applicability  of  the  "no-cost" 
warranty  concept,  and  the  inaccuracy  of  the  reference  cited, 
the  policy  remains  in  effect  today  and  is  strongly  supported 
by  the  ASN  staff  (Enter,  1994) . 
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D.  ACQOZSZTZON  STRATEGY,  PROGRAM  MRWRGIMIMT,  AMD  NARRAMTZSS 

"Acquisition  Strategy"  has  been  defined  many  different 
ways.  Once  referred  to  as  "the  conceptual  basis  of  the  overall 
plan  that  a  Program  Manager  follows  in  program  execution" 
according  to  the  Acquisition  Strategy  Guide  (ASG)  (Nelson  and 
Balaban,  1984),  it  is  "the  freunework  for  planning  and 
directing  the  program" .  The  ASG  was  written  for  the  Defense 
Systems  Management  College  (DSMC)  which  provides  advanced 
professional  training  for  all  DoD  acquisition  professionals. 

The  DSMC  approach  to  Acquisition  Strategy  requires  the 
Program  Manager  to  consider  a  multitude  of  criteria  that  can 
impact  the  development  and  delivery  of  a  weapon  system  over 
the  entire  life  cycle.  The  considerations  they  list  include 
such  nebulous  concepts  as  realism,  stability,  resource 
balance,  flexibility,  and  controlled  risk.  The  Program  Manager 
must  assess  the  impact  of  each  of  these  continuously  from  the 
•definition  of  the  mission  need*  phase  of  development  all  the 
way  through  the  "support  and  operation"  phase  and  on  to  the 
weapon  system's  retirement. 

The  key  to  developing  a  successful  acquisition  strategy 
involves  integration  of  the  acquisition  process  with  the  known 
trade-offs  between  cost,  schedule  and  performance. 
Additionally,  the  strategy  must  addresses  alternatives, 
resources,  timing,  methods,  goals  and  risks.  It  is  also 
iirportant  to  note  what  Henry  Mintzberg  stated  recently  in  his 
article  on  strategic  planning  (Mintzberg,  1994) .  "Strategies 
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cannot  be  created  by  analysis,  but  their  development  can  be 
helped  by  it . • 

What  does  all  this  mean  in  the  context  of  program 
management  and  warranties?  The  Program  Manager  is  the  only 
individual  who  has  the  total  "big  picture" .  As  such,  the  PM 
must  understand  that  the  concept  of  warranties  is  but  another 
risk  management  tool,  which  should  be  used  to  assist  him  or 
her  in  obtaining  inproved  system  performance  and  resource 
economy.  Particularly,  in  today's  context  where  the  use  of 
warranties  is  mandatory  for  production  contracts, 
consideration  as  to  how  they  are  to  be  enployed  must  be  done 
early  if  they  are  to  be  effective. 

The  use  of  warranties  should  not  come  as  a  surprise  to  the 
contractor.  The  terms  and  criteria  on  which  the  essential 
performance  requirements  (EPRs)  are  based  should  be 
established  early  in  the  program  life  cycle  and  support 
legitimate  mission  needs  of  the  program.  One  of  the  most 
important  benefits  of  a  warreuity  is  the  incentive  to  the  make 
the  contractor  honest  regarding  its  capacity  to  obtain  a  given 
EPR.  Unwillingness  to  stand  behind  an  EPR  with  an  explicit 
warranty  is  indicative  of  a  contractor's  uncertainty  or 
inability  to  meet  established  design  and  performance  criteria. 
Early  knowledge  of  this  allows  the  Progreun  Manager  to 
reevaluate  the  risk  to  the  program  should  the  contractor  not 
meet  the  EPR  and  develop  alternative  courses  of  action  for 
obtaining  the  program's  goals. 
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S.  NAVY  AIRCRAFT  RNGZNI  PROGRAM  MANAORMRMT 


There  are  several  aspects  of  the  Navy  aircraft  engine 
program  management  and  logistic  support  system  that  are  unique 
with  respect  to  other  major  weapon  systems.  These  differences 
need  to  be  understood  in  order  to  have  a  full  appreciation  for 
the  management  challenges  they  represent  and  their  impact  on 
warranties . 

1 .  Acquisition  ManagesMnt 

First  of  all,  aircraft  engine  procurement  does  not 
fall  under  the  responsibility  of  a  single  Program  Manager  for 
Acquisition  (PMA)  like  most  major  weapon  systems.  Although  the 
majority  of  responsibility  for  management  of  the  program  lies 
within  AIR-536,  the  ultimate  responsibility  lies  with  the 
aircraft  PMA.  From  both  a  funding  and  scheduling  perspective, 
all  aircraft  engine  development  and  procurement  actions  are 
driven  by  the  host  aircraft  acquisition  plan.  Even  though  the 
size  of  most  engine  programs  is  larger  than  many  separately 
manavjed  weapon  systems,  they  represent  only  a  segment  of  the 
total  procurement  package  being  managed  by  the  aircraft  PMA. 

AIR-536,  as  the  Propulsion  and  Power  Division  for  the 
Assistant  Commander  for  Systems  Engineering  (AIR-05) ,  performs 
its  primary  function  as  the  engineering  class  desk  for 
engines.  Its  secondary  role  becomes  that  of  the  acting  engine 
PMA  for  the  aircraft  PMAs. 

An  additional  aspect  which  makes  the  Navy  aircraft 
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engine  acquisition  program  management  unique,  with  respect  to 
the  applicability  mandated  warranties,  is  that  engines  are  not 
major  weapon  systems  as  defined  by  Section  2403.  It  is  only 
the  language  in  the  DFARS  Subpart  246.770-1,  that  expands  the 
warranty  requirement  by  defining  a  weapon  system  as  "a  system 
or  subsystem*  and  lists  propulsion  systems  for  inclusion, 
which  makes  the  mandated  warranties  applicable  to  aircraft 
engines . 

2 .  Logistiea  Menage— nt 

Although  the  structure  of  the  acquisition  program 
management  setup  is  different,  the  logistics  management  is 
not.  Much  like  a  other  major  programs,  engines  have  a 
dedicated  logistic  support  team  headed  by  an  Assistant  Program 
Manager  for  Logistics  (APML)  within  the  Aircraft  Systems 
Branch  of  the  Logistics  Management  Division  (AIR-410) .  Under 
the  cognizance  of  the  Assistant  Commander  for  Fleet  Support 
and  Field  Activity  Management  (AIR-04),  the  APML  manages  all 
aspects  of  engine  logistic  support  "from  soup  to  nuts". 

3.  Compo— nt  lapro— nt  Program 

Another  unique  aspect  of  the  Navy  aircraft  engine 
program  management  which  needs  to  be  discussed  is  the 
Component  Improvement  Program  (CIP) .  The  CIP  applies 
specifically  to  aircraft  engines  and  plays  a  vital  role  in 
improving  the  availability  of  mature  systems  in  the  fleet. 
Funded  through  research  and  development  funds,  the  purpose  of 
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CIP  is  to  identify  and  correct  emerging  engineering  and 
logistics  problems.  This  effort  is  obviously  directly  affected 
by  the  role  warranties  are  expected  to  play  in  addressing 
performance  problems  in  the  post-acceptance  period.  The 
economic  relationship  between  CIP  and  warranties  will  be 
expanded  upon  in  Chapters  III  and  IV. 

4.  Fleet  Inventory  Management 

The  Navy  Type  Commanders  (TYCOMs)  are  responsible  for 
the  overall  inventory  management  and  distribution  of  aircraft 
engines  and  modules  used  by  the  operational  units  under  their 
cognizance.  Assisted  by  the  Aircraft  Engine  Management  System 
(AEMS)  computer  program,  the  staffs  are  responsible  for 
monitoring  the  availability  of  all  engine  systems  assigned. 
They  assist  in  determining  depot  workload  and  distributing 
engines  for  repair  within  the  three  intermediate  maintenance 
levels.  These  managers  strongly  support  the  overall  engine 
program.  Because  they  are  the  customer's  liaison,  their 
participation  in  engineering  and  logistic  management  reviews 
ensures  the  Fleet's  requirements  are  adequately  represented. 

5 .  Maintenance  Management 

The  maintenance  management  system  for  aircraft  engines 
is  different  than  that  of  most  repairable  items  and  as  such 
has  a  significant  impact  on  warranty  administration.  In 
addition  to  the  organizational  and  depot  levels  of 
maintenance,  there  are  three  levels  of  intermediate 
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maintenance  support.  They  are  designated  as  first-degree, 
second-degree  or  third-degree  maintenance  facilities  and  their 
capabilities  range  from  coirqplete  engine  repair  (CER)  to 
limited,  respectively.  Their  capabilities  are  tailored 
depending  on  the  nximber  and  type  of  aircraft  supported  and  the 
needs  of  the  Fleet.  Obviously,  logistic  considerations  include 
the  size  of  the  facility,  transportation,  support  equipment 
and  manpower.  Additionally,  because  they  are  TYCOM-managed 
assets,  activities  which  are  directed  to  send  an  engine  or 
module  to  the  next  higher  level  of  intermediate  maintenance  do 
not  incur  a  charge  to  their  aviation  depot  level  repairable 
(AVDLR)  maintenance  budget. 
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III.  BCONOMZC  PRZNCZPLXS  OF  WARRANTZBS 

This  chapter  presents  the  economic  principles  that  apply 
to  the  issues  of  weapon  system  warranties.  It  elaborates  on 
the  theoretical  differences  between  warranties  as  they  are 
used  in  weapon  system  procurement  and  as  are  used  commercial 
applications.  It  explains  the  classification  of  warranty  types 
as  a  result  of  their  function  and  their  applicability  for  use 
in  weapon  system  production  contracts.  Additionally,  it 
discusses  how  warranty  costs  are  determined  and  their  impact 
on  Life  Cycle  Cost  (LCC) . 

A.  WARRANTY  TBBORY 

1 .  Warranty  Defined 

The  word  "warranty"  has  been  expressed  in  many 
different  ways.  In  fact.  Section  2403  uses  the  word 
"guarantee".  For  all  intents  and  purposes,  the  word  warranty 
and  guarantee  are  considered  interchangeable.  In  the  context 
of  DoD  weapon  system  acquisition,  the  definition  that  was 
developed  and  adopted  by  the  IDA  for  its  report  was: 

A  legally  binding  guarantee  -  usually  explicit  but  in 
certain  cases  inplicit-  whereby  a  contractor,  with  or 
without  an  explicit  payment,  agrees  to  remecty  defects  in 
design,  manufacture,  workmanship,  materials  or  performance 
existing  at  a  specific  time  or  emerging  over  a  specific 
period  in  a  weapon  system.  It  may,  in  addition,  provide 
positive  incentives  to  exceed  target  specifications  in 
these  characteristics,  or  penalties  if  specified  targets 
are  not  achieved. (Kuenne,  1987) 
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The  term  "defects",  as  used  in  the  definition  above 
refers  two  distinct  types  of  defects.  The  first,  which  is 
referred  to  as  a  "patent"  defect,  is  a  condition  or 
characteristic  that  is  found  through  the  inspection  or 
acceptance  process  to  not  be  in  compliance  with  the  contract 
requirements.  The  second  type  is  referred  to  as  a  "latent" 
defect .  It  is  so  called  because  it  is  a  defect  that  exists  at 
the  time  of  acceptance  but  does  not  become  apparent  until 
sometime  after. 

2.  Warranties  In  Weapon  System  ProcuresMnt 

The  economic  theories  that  explain  the  roles  and 
relationships  of  the  warranties  used  in  weapon  system 
procurement  include  the  economics  of  uncertainty,  insurance 
theory,  and  the  principal -agent  theory.  The  differences 
between  the  economics  of  warranties  commonly  used  in 
commercial  applications  and  those  used  in  the  procurement  of 
weapon  systems  by  the  DoD  are  significant. 

In  commercial  applications,  the  risk  and  associated 
costs  of  a  warranty  are  spread  out,  incrementally,  over  a 
large  number  of  customers,  who  have  little  or  nothing  to  do 
with  the  design,  development  or  specifications  of  the  product 
they  purchase.  This  is  obviously  not  true  in  the  case  of  major 
weapon  systems  bought  by  the  DoD.  When  a  contractor  enters 
into  a  warranty  agreement  with  the  DoD,  the  risks  and  the 
costs  associated  with  that  warranty  are  assumed  by  only  two 
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parties,  the  government  and  themselves. 

It  can,  therefore,  be  established  that  the  effective 
use  of  warranties  in  weapon  system  procurement  centers  around 
the  distribution  of  risk  and  the  level  of  uncertainty. 
According  to  economist  Frank  H.  Knight  there  is  a  difference 
between  risk  and  uncertainty.  In  his  book  "Risk,  Uncertainty, 
and  Profit"  he  explains  that  risk  is  based  on  the  probeJoility 
outcomes  and  can  be  determined  math&natically  by  the  variance 
of  the  outcomes  as  compared  to  the  predicted  euid  therefore  be 
insured  against.  Uncertainty  on  the  other  hand,  relates  to 
unique  events  and  results  in  a  situation  where  the  outcome  can 
only  estimated  subjectively.  More  important,  either  party's 
ability  to  assume  risk  has  the  greatest  bearing  on  the 
effectiveness  of  the  warranty  (Kuenne,  1987) . 

The  academic  works  and  economic  theory  reviewed 
support  the  notion  that  the  federal  government,  as  an  entity, 
is  much  better  cd}le  to  absorb  the  loss  if  a  weapon  system  does 
not  function  as  requested  in  the  post -acceptance  period  than 
is  the  prime  contractor.  In  economic  terms,  the  contractor  is 
more  "risk-averse".  It  follows  then  that,  the  government 
should  not  be  encouraged  to  buy  "insurance"  from  any 
contractor.  To  quote  the  IDA  Paper,  "There  is,  therefore,  a 
perverse  element  in  the  purchase  by  DoD  of  insurance  from 
contractors  who  (as  a  group)  have  been  shown  in  enpirical 
studies  to  be  quite  risk-averse." 
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B.  CLASSZPZCXTZOH  OP  ICABRJOITY  TYFBS 

Warranties  can  be  classified  by  the  function  they  perform. 
In  general,  warranties  serve  three  basic  functions  in  the 
procurement  of  weapon  systems;  assurance,  insurance  and 
incentive.  Each  type  of  warranty,  or  function,  has  its  own  set 
of  implications  and  effects  discussed  below. 


1.  ASSOBMICB:  The  most  basic  of  warrauity  functions.  As  the 
word  suggests,  it  "assures"  the  DoD  that  the  delivered 
product  conplies  with  the  design  suid  manufacturing 
specifications  and  conforms  to  the  materials  and 
workmanship  requirements  of  the  contract.  Its  effective 
period  ends,  with  respect  to  patent  defects,  at 
acceptance  and  for  latent  defects  after  some  reasonable 
period  of  time  thereafter. 

2.  ZMSURANCB:  Another  basic  fiinction.  All  warranties  provide 
some  measure  of  insurance.  Even  those  clauses  which  are 
more  closely  related  to  the  assurance  function  provide 
some  measure  of  protection  against  the  risk  or  cost  of 
repair  or  replacement.  This  function  really  becomes 
significant  when  the  clause  covers  an  extensive  period  of 
time  beyond  acceptance. 

3.  ZNCENTZVB:  The  incentive  function,  usually  a  negative 
one,  is  present  in  all  warranties  to  some  degree  as  well. 
This  is  particularly  true  when  the  contract  language 
provides  explicit  rewards  or  penalties  associated  with 
meeting  or  exceeding  specific  performance  goals  or 
targets . 


Most  of  the  literature  written  on  weapon  system  warranties 
exiphasizes  the  use  and  effects  of  assurance  warranties.  The 
use  of  incentive  warranties  has  had  some  historical  success  in 
obtain  better  operating  performance  in  certain  Reliability 
Iirprovement  Warranties  (RIW)  .  Despite  this  fact,  the  current 
use  of  incentive  warranties  in  production  contracts  is 
limited.  There  is  very  little  consideration  given  to  the  use 
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of  insurance  warranties.  In  fact,  the  original  "Warranty 
Handbook*  (Balaban,  1986),  used  at  the  Defense  Systems 
Management  College,  does  not  even  discuss  insurance 
warranties.  This  omission  is  appropriate  because  of  the  unique 
relationship  between  the  DoD  and  the  weapon  system  contractors 
with  respect  to  design  of  the  product  and  the  nature  of  risk. 

c.  manANTT  costs 

This  section  introduces  the  concepts  and  theory  associated 
with  warranty  costs  and  focuses  on  the  concept  or  notion  of 
the  "no-cost"  warranty. 

Weapon  system  warranty  costs  are  real .  Borne  either  by  the 
contractor  or  the  government,  they  represent  a  substantial 
investment  and  should  not  be  taken  lightly.  Balaban 's  analysis 
of  data  available  from  recent  warranty  programs  indicated  that 
a  "typical*  warranty  meeting  the  minimum  Section  2403 
requirements  costs  the  government  approximately  two  and  one 
half  percent  of  the  total  hardware  cost  for  each  year  the 
warranty  is  in  effect.  This  is  high  when  compared  to  the 
contractor's  actual  warranty  cost  which  he  estimated  at  only 
one  and  four  tenths  percent  of  hardware  cost  per  year. 
(Balaban,  1994)  If  the  programs  that  he  analyzed  are  an 
accurate  representation,  then  the  up-front  costs  associated 
with  buying  warranties  for  major  weapon  systems  could  be 
several  billion  dollars  a  year. 

Several  elements  make  up  the  total  warranty  cost .  It 
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should  be  clear  when  discussing  warranty  costs  what  that  cost 
includes.  For  continuity  purposes  the  basic  definitions  used 
by  Mr.  Balaban  are  para-phrased  below. 

1.  Contractor  Warranty  Cost:  the  dollar  value  included  in  a 
contract  for  the  contractor  to  supply  the  warranty. 

2.  Contractor  warranty  Prlca:  the  contractor  %irarrauity  cost 
plus  profit. 

3 .  Total  Warranty  Cost :  the  contractor  warranty  price  plus 
additional  Government  cost  to  administer  the  warranty. 

As  the  IDA  Paper  warrauity  definition  indicated,  the 
payment  a  contractor  receives  for  entering  into  a  warranty 
agreement  may  not  be  explicit.  When  the  cost  of  a  warranty  to 
the  government  is  not  negotiated  separately,  as  is  the  case 
when  the  Navy  pursues  a  "no-cost"  warranty,  it  does  not  mean 
that  the  contractor  warranty  cost  is  zero.  What  it  does  mean 
is  that  the  Navy  does  not  allow  for  az^  additional  esqplicit 
costs . 

According  to  the  ASN  Warranty  Policy  memorandum, 

it  may  be  reasonable  to  consider  through  additional  profit 
the  added  risk  to  a  contractor  for  cost  which  may  be 
incurred  in  satisfying  the  conditions  of  a  warranty. 

The  suggestion  made  by  this  statement,  that  the  cost 

associated  the  added  risk  of  a  warranty  be  applied  through 

additional  profit,  supports  the  notion  of  implicit  payment  of 

the  contractor  warranty  costs.  It  is  obvious  that  this  is 

truly  not  a  "no-cost"  warranty.  Unfortunately,  without  an 

explicit  representation  of  this  cost  to  the  government,  the 
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contractor  warranty  cost  and  contractor  warranty  price  appears 
to  be  zero.  Additionally,  tdien  the  contractor  warremty  price 
is  not  discemable  it  is  virtually  impossible  to  conduct  a 
realistic  warranty  cost-benefit  emalysis. 

1.  Aesureiiee  Warrentiee 

At  the  time  of  acceptance,  the  DoD  has  the  right  to 
receive  frOTi  the  contractor  a  system  that  meets  the 
specifications  that  were  contractually  agreed  upon. 
Accordingly,  no  additional  price  should  be  paid  for  a  warranty 
that  guarantees  a  product  that  meets  the  configuration 
specifications  and  performance  requirements  of  the  production 
contract.  To  do  so  would  be  to  pay  for  the  same  risk  twice; 
first,  implicitly  in  the  price  of  the  contract,  amd  second  in 
the  price  of  the  warranty.  Again,  this  does  not  mean  that  the 
warranty  is  free.  It  simply  meauis  that  all  costs  associated 
with  the  risk  of  correcting  patent  defects  discovered  during 
inspection  or  acceptance  testing  and  latent  defects  for  some 
“reasonable*  period  of  time  afterward  should  be  included  in 
the  cost  of  the  item. 

2 .  Znsuranee  Warranties 

A  warranty  whose  primary  function  is  to  insure  the 
government  against  future  costs  will  bear  some  additional 
cost .  The  amount  of  cost  associated  with  an  insurance  warranty 
is  based  on  the  risk-averse  nature  of  the  contractor  and  the 
risk  associated  with  meeting  the  terms  of  the  warranty 
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specification  with  respect  to  the  duration  of  the  period 
covered  and  the  variability  of  outccunes. 

3 .  ZaeaatiTe  Narrantiaa 

The  costs  associated  with  incentive  warranties  are 
associated  with  the  ability  of  the  contractor  to  affect  an 
increase  in  the  quality  of  specifically  requested  parameters. 
Often  associated  with  the  “win-win*  scenario,  the  government 
and  contractor  assume  the  relationship  of  principal  and  agent, 
respectfully.  Through  the  use  of  the  profit  motive,  the 
government  seeks  to  provide  incentives  to  the  contractor  to 
iirprove  quality. 

D.  TBI  "HO-COST"  mKRANTT 

The  Navy  has  been  openly  criticized  by  several  OSD 
personnel  interviewed  in  this  thesis  research  for  its  use  of 
the  "no-cost"  warranty.  This  section  will  discuss  the  theory 
of  the  "no-cost"  warranty  and  the  effect  of  its  use  by  the 
Navy.  This  se::tion  focusses  on  material  obtained  during  an 
interview  with  Mr.  Harold  S.  Balabauti  on  24  February,  1994. 

During  our  discussion  (Baledsan,  1994),  Mr.  Balabeui  stated 
that  the  "no-cost*  warranty  issue  paper  was  written  in 
anticipation  of  a  formal  request  for  analysis  that  never 
materialized.  Excerpts  from  an  unpublished  paper  written  by 
Mr.  Balaban  in  October  of  1985  have  been  included  here  because 
of  their  particular  relevance  and  applicability.  It  was 
provided  to  the  author  in  its  original,  unedited  format.  It 
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adds  a  good  perspective  to  this  controversial  issue. 

The  services  have  responded  to  the  legislative 
requirements  and  almost  every  covered  equipment  has  a 
warranty  that  meets  the  law's  basic  requirements.  While 
the  real  benefits  of  this  legislation  remain  to  be 
determined,  it  became  very  clear  that  the  warranties  will 
not  be  secured  free.  ...the  idea  of  a  "no-cost"  warranty 
has  become  prominent  in  some  circles.  It  is  the  author's 
contention  that  this  idea  in  most  cases  today  is  not 
realistic  and,  in  fact,  could  very  well  be  counter 
productive. 

The  rationale  for  such  a  policy  has  some  logical  basis. 
Here  is  Mr.  Balaban's  explanation. 

In  a  typical  military  procurement,  the  government  has 
told  the  contractor  what  it  wants  and,  through  the  Full 
Scale  Engineering  Development  phase,  has  paid  the 
contractor  to  develop  the  product.  Therefore,  there  is  no 
reason  to  pay  additional  monies  for  a  warranty  which 
provides  contractual  assurance  that  the  contractor  meets 
stipulated  performance  and  reliability  requirements  that 
he  has  already  been  paid  to  meet. 


^  However,  Mr  Balaban  quoted  one  Government  business  manager 
as  saying  "the  Government  pays  for  everything  so  a  "no-cost" 
warranty  is  only  a  nyth."  As  stated  in  the  section  above  on 
warranty  costs,  any  warranty  must  involve  some  administrative 
costs,  so  the  "no-cost"  aspect  of  the  warranty  refers  to  the 
contractor's  warranty  cost.  The  problem  you  encounter  with  the 
logic  of  a  "no-cost"  warranty  is  what  Mr  Balaban  refers  to  as 
the  "no-cost"  paradox.  He  describes  it  by  telling  the 
following  story: 

Assume  that  all  factors  point  to  a  "no-cost"  warranty; 
therefore,  one  is  written  for  a  six  month  period  to  cover 
conformance  to  design  and  manufacture  defects  in 
workmanship  and  stated  essential  performance  requirements . 
The  contractor  agrees,  but  just  prior  to  signing  the 
contract,  a  young  government  contracting  intern  suggests 
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that  if  a  six  month  warranty  is  good  wouldn't  a  one  year 
warranty  be  bet  er?  And  wouldn't  a  two  or  three  year 
warranty  period  ;e  even  better?  Clearly,  at  some  point 
the  contractor  taxes  a  stand  and  insists  on  covering  his 
increased  risks. 

If  you  agree  to  the  theory  that  warranty  costs  increase 
with  warranty  duration,  then  it  is  clear  that  there  is  no  such 
thing  as  a  true  "no-cost"  warranty.  Warranties  may  appear  to 
be  at  no  cost,  only  because  the  contractor  has  figured  a  way 
to  "bury"  the  costs  associated  with  the  risk  for  warranty  of 
short  duration  somewhere  else  in  the  contract .  The  other 
reason  might  be  that  the  perceived  risk  associated  with  the 
warranty  specifications  is  so  small  that  the  contractor  is  not 
worried  about  it. 

As  stated  earlier,  the  idea  of  a  "no-cost"  warranty  can 
have  merit.  There  are  certain  conditions  for  which  a  "no-cost" 
warranty  is  logical.  In  such  cases,  the  Government  should  not 
pay  for  conformance  to  specifications  which  it  has  previously 
paid  for  in  both  the  development  and  production  contracts.  The 
other  argximent  made  is  that  by  forcing  the  expected  costs  of 
uncertain  technology  into  the  purchase  price  of  a  system  by 
means  of  a  warranty,  it  provides  the  government  a  means  of 
capturing  the  true  costs.  The  system  cost  can  therefore  be 
accurately  matched  against  proposed  benefits  (Kuenne,  1987)  . 

B.  WARRAMTIBS  AND  LIFB  CYCLB  COSTS 

To  be  certain,  warranties,  either  implicit  or  explicit, 
have  an  effect  on  the  Life  Cycle  Cost  (LCC)  of  a  weapon 


42 


system.  Measuring  the  effect  of  a  warranty  on  the  LCC  is  not 
an  exact  science.  To  assist  the  Program  Memager,  several  cost 
-benefit  analysis  models  are  currently  used  within  NAVAIR. 
AIR- 52 4  has  the  responsibility  for  maintaining  these  models 
and  conducting  the  actual  cost-effectiveness  analysis  (CEA) . 

The  models  attempt  to  ascertain  the  cost  effectiveness  of 
the  warranty  through  standard  LCC  analysis  methodology 
developed  to  define  and  document  the  effect.  The  purchase  of 
a  warranty  is  deemed  to  be  cost-effective  if  the  calculated 
life  cycle  cost  estimate  with  a  warreuity  is  less  than  or  equal 
to  the  life  cycle  cost  if  no  warreuity  was  purchased.  It  is 
obvious  in  the  Navy's  case  where  a  “no-cost*  warranty  policy 
has  been  adopted  that  the  outcome  of  this  analysis  will  always 
favor  the  adoption  of  the  warranty. 

A  warranty  CEA  is  performed  by  comparing  the  cost  of 
purchasing  a  warranty  with  the  benefits  accrued  over  a 
system's  useful  life.  The  benefits  received  from  the  use  of  a 
warranty  can  be  categorized  into  three  general  areas.  They  are 
those  benefits  that  result  from  expected  events,  benefits  that 
result  from  unexpected  events  and  intangible  benefits.  Each 
category  will  be  explained  further. 

The  benefits  that  result  from  expected  failures  being 
covered  by  the  warranty  come  primarily  in  the  form  of  reduced 
maintenance  costs.  All  systems  fail  at  some  expected  rate. 
Warranties  clauses  that  cover  the  costs  associated  with  these 
types  of  expected  failures  fall  into  this  first  category. 
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Warranties  that  attempt  to  relieve  the  Program  Manager  of  need 
to  provide  for  either  the  Navy's  own  intemal  ■organic* 
maintenance  support  capability  or  commercially  provided 
maintenance  support  are  frowned  upon  by  legal  council 
(Townsend,  1994) . 

Benefits  also  result  from  unexpected  events,  such  as  an 
item  which  displays  an  iinforeseen  reliability  problem. 
Failures  of  a  random  nature  occurring  at  a  rate  greater  than 
the  expected  reliability  of  the  system  are  categorized  as 
unexpected  as  well.  Failure  to  meet  selected  essential 
performance  requirements  (EPRs)  that  extend  over  a  long  period 
of  time  is  another  example  of  tinexpected  failures. 

Coverage  for  these  items  can  often  be  categorized  as  an 
insurance  warranty.  The  actual  dollar  value,  and  therefore  the 
cost  of  protection  provided  by  a  warranty  for  unexpected 
failures,  is  a  function  of  the  aversion  to  risk.  A  Program 
Manager  who  is  willing  to  assume  the  risks  associated  with 
\inexpected  failures  or  defects  may  place  a  small  dollar  value 
on  the  benefits  derived  from  such  a  warranty. 

The  last  category  includes  those  intangible  benefits  that 
result  from  the  use  of  a  warranty.  They  include  the  incentive 
to  the  contractor  to  provide  a  quality  product  because  of  the 
potential  cost  and  risk  of  a  warranty  requirement  as  well  as 
the  ability  of  the  Navy  to  operate  without  the  risk  of  an 
unexpected  catastrophic  failure.  The  value  of  such  intangible 
benefits  is,  once  again,  a  function  of  aversion  to  risk. 
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Once  determined,  the  value  of  each  type  of  benefit  is 
included  in  the  warranty  cost  analysis  and  the  comparison  is 
drawn. 

As  stated  earlier,  the  warranty  cost  effectiveness  is 
determined  by  first  conparing  the  weapon  system  life  cycle 
costs  with  a  warranty  to  the  same  system  without  a  warranty. 
The  costs  to  be  considered  in  a  warranty  LCC  analysis  can  be 
broken  down  into  five  categories: 


1.  Warranty  price:  This  is  the  actual  price  paid  to  purchase 
the  warranty  from  the  manufacturer.  It  is  the  negotiated 
dollar  figure  stipulated  on  the  contract  that  serves  as 
payment  for  all  the  manufacturer's  warranty  costs 
including  administration,  repair  and  any  other  corrective 
action  required  under  the  terms  and  conditions  of  the 
warranty . 

2.  Warranty  administration:  This  is  the  estimated  cost  for 
the  government  to  maintain  a  warranty  contract.  It 
includes  such  costs  as  those  in  instituting  special 
procedures,  and  the  administration  of  warranty  claims. 

3.  Non-warranted  repair  actions:  This  is  the  estimated  costs 
for  repair  actions  not  covered  by  the  warranty,  or 
repairs  on  systems  whose  individual  warranty  has  expired. 

4 .  Unprocessed  claims :  This  is  the  estimate  for  all  claim 
actions  not  properly  exercised  or  executed. 

5.  Other  corrective  action:  This  estimate  covers  the 
government '  s  cost  to  make  any  other  corrective  action 
necessary.  They  would  include  the  cost  of  engineering 
changes  not  covered  under  the  terms  of  the  warranty  and 
those  that  are  incurred  after  the  warranty  has  expired. 


There  are  numerous  variables  considered  in  the  current  CEA 
models  being  used.  The  following  represents  a  sanple  of  some 
of  the  more  widely  used  service -provided  variables: 
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1.  Equipment  economic  life:  The  period  of  time  the  system  is 
expected  to  be  in  inventory. 

2 .  Discount  rates :  The  rate  used  to  account  for  the  time- 
value  of  money. 

3.  Escalation  rates:  the  inflationary  or  deflationary 
effects  on  costs  over  time. 

4.  Constant  dollar  base:  The  value  of  a  dollar,  based  on  a 
given  date,  used  to  ensure  consistency  throughout  the 
analysis . 

5 .  Usage  rates :  The  estimated  usage  expected  on  a  per-system 
basis  over  time  (ie.,  hours  of  use  per  month). 

6.  Valid  claim  rate:  The  historical  percentage  of  successful 
claim  actions  for  all  past  claims  initiated. 

7.  Repair  cost:  The  estimated  cost  to  repair  the  item,  given 
the  logistics  and  mainteneuice  support  plan. 


It  must  be  re-emphasized  that  the  actual  values  used  in 
the  formulation  of  the  CEA  represent  the  service's  best 
estimates  and  are  not  necessarily  what  will  occur  in  the 
future. 

The  following  represents  a  partial  list  of  variables  that 
the  contractor  must  provide  for  the  model.  These  are  mostly 
estimated  values. 


1.  System  reliability:  This  is  usually  an  estimate  of  the 
mean  time  between  failures  of  the  system. 

2 .  Warranty  fixed  costs :  The  costs  incurred  by  the 
contractor  to  establish  a  warranty  program  regardless  of 
the  number  of  claims. 

3 .  Variable  repair  cost :  The  average  expected  per  unit  cost 
to  effect  a  repair  action  covered  under  the  terms  of  the 
warranty . 

4 .  Variable  costs  for  other  corrective  actions :  The  average 
expected  costs  in  correcting  deficiencies  other  than 
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repair.  It  includes  the  cost  of  preparing  and 
inqplementing  engineering  change  proposals  (ECPs),  and 
other  such  remedies  as  appropriate. 

In  accordance  with  the  DEARS  Subpart  246.7,  the  terms  and 
conditions  of  a  particular  weapon  system  warremty  can  be 
"tailored"  by  the  contracting  officer  to  ensure  that  the 
warranty  is  "cost-effective".  From  a  review  of  the  variables 
used  in  the  performance  of  the  CEA,  it  can  be  seen  that  the 
terms  and  conditions  of  the  warranty  will  xindoubtedly  have  a 
direct  iirqpact  on  the  Component  Improvement  Program  (CIP) 
discussed  earlier. 

F.  WARRAiniBS  AND  THB  COMPONBNT  ZMPROVBIBNT  PROGRAM  (CIP) 

As  introduced  in  Chapter  II,  the  CIP  was  established  to 
address  many  of  the  same  emerging  technical  problems  impacting 
system  performance,  relialaility  and  availability  covered  by 
production  contract  warranties.  If  both  programs  cover  the 
scime  problems,  the  real  question  here  is  which  one  does  the 
job  better  and  why. 

The  CIP  uses  actual  Fleet  usage  data  to  obtain  information 
on  current  system  degraders  and  performs  both  engineering  and 
life  cycle  cost  analysis  to  determine  the  effectiveness  of  any 
action  before  it  is  taken.  Resources  are  then  allocated  in 
current  year  dollars  based  on  urgency  of  need,  customer  demand 
and  e3q>ected  return  on  investment.  These  funds  can  be  use  to 
fund  either  commercial  or  Navy  efforts  to  provide  solutions  to 
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problems  that  surface  during  the  post  acceptance  period  and 
are  seen  as  very  low  risk. 

Occasionally,  unexpected  reliability  problems  or  latent 
defects  surface  within  the  first  six  months  to  one  year  of  a 
new  system's  fleet  operation.  These  failures  are  most  often 
covered  by  standard  warranty  clauses  covering  freedom  from 
defects  in  materials  and  workmanship,  and  conformance  to 
design  and  manufacturing  specifications.  As  an  assurance 
warranty,  the  cost  of  providing  reme(^  to  such  failures  is 
normally  included  in  the  cost  of  the  production  contract 
either  explicitly  or  in5)licitly. 

The  type  of  warranty  that  would  most  likely  duplicate  the 
efforts  covered  by  the  CIP  is  an  insurance  warranty.  As 
presented  earlier,  economic  theory  suggests  that  the  use  of 
insurance  warranties  is  the  least  effective  of  the  three  types 
of  warranties  used  by  the  government.  This  is  particularly 
true  for  the  DoD,  not  only  because  of  the  economic  principles, 
but  also  because  of  the  inpact  of  the  policies  and 
administrative  rules  that  apply  to  weapon  system  warranties. 
The  analysis  of  these  factors  will  be  presented  in  Chapter  IV. 
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This  chapter  presents  the  findings  of  the  economic 
analysis  of  the  mandated  weapon  system  warranty  requirements 
set  forth  in  Section  2403 «  the  FAR  and  the  DFARS  both  in 
theory  and  in  practice.  The  outcome  of  the  policy  analysis 
conducted  on  the  current  DoD/DoN  warranty  guidemce  directives 
is  presented  as  well.  The  chapter  concludes  with  an  assessment 
of  the  warranty  program  management  from  all  levels  within  the 
DoD  that  inpact  the  NAVAIR  engine  Program  Managers  in  the 
development  of  warranties  that  are  compatible  with  the  engine 
and  aircraft  acquisition  strategy. 

A.  BCOMdlZC  ANALYSIS 

1.  The  Law  (10  U.S.C.  2403) 

This  section  will  individually  review  each  of  the 
major  provisions  of  Section  2403  in  order  to  better  analyze 
their  economic  characteristics  and  determine  the  overall 
effect  of  the  law.  First  of  all.  Section  2403  requires  the  DoD 
to  obtain  a  written  guarantee  from  the  prime  contractor  that 
contains  three  basic  elements:  conformance  to  design  and 
manufacturing  requirements;  freedom  from  defects  in  materials 
and  workmanship;  and  conformance  to  essential  performance 
requirements  (EPRs)  specifically  delineated  in  the  contract. 

The  first  two  elements,  design  and  manufacture,  and 
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materials  and  workmanship,  merely  represent  a  codification  of 
standard  DoD  practices  and  do  not  pose  any  new  or  meaningful 
consequences.  They  are  essentially  assurance  warranties. 
Because  these  types  of  warranties  sixtq^ly  assure  that  the 
government  gets  what  it  paid  for,  separate  line-item  pricing 
is  not  considered  appropriate  (Kuenne,  1987) .  This  inclusive 
pricing  method  is  appropriate  only  if  the  duration  of  the 
warranty  period  is  reasonable.  The  period  covered  must  be  long 
enough  to  protect  the  government  from  latent  defects 
discovered  during  the  initial  operating  period  but  not  be  so 
long  as  to  take  on  the  characteristics  of  an  insurance 
warranty . 

The  law's  third  mandated  element,  conformance  to  EPRs, 
represents  a  new  and  additional  requirement.  The  use  of  EPRs 
extends  the  requirement  to  maintain  performance  standards  into 
the  post-acceptance  phase.  EPR  clauses  are  normally 
categorized  as  either  assurance  or  insurance  warranties  but 
can  be  structured  as  an  incentive  warranty  as  well.  The 
categorization  of  an  EPR  as  an  insurance  warranty  is  based  on 
the  economic  principles  of  \incertainty  amd  is  dependent  upon 
three  factors.  First  is  the  duration  of  the  warranty,  second 
is  the  contractor's  level  of  control  over  the  product  quality 
during  the  warranty  period  euid  third  is  the  difference  in 
extent  of  the  contingent  liabilities  in  the  event  of  a  failure 
in  the  post -acceptance  period  as  compared  to  those  discovered 
during  the  inspection  and  acceptance  procedures.  The  liability 
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differential  would  include  such  things  as  the  costs  of 
shipping  and  handling  of  warranted  systems  to  and  from  the 
contractor's  repair  facility,  and  the  retention  of  contractor 
personnel  necessazy  to  handle  any  failures  or  redesign  efforts 
that  may  be  required.  As  such,  what  specifications  are  chosen 
to  be  EPRs  and  how  the  clauses  are  written  in  the  warranty  are 
the  sources  of  the  greatest  potential  economic  impact. 

Whether  Congress  intended  EPRs  to  reflect  the 
operational  capabilities  (OCs)  or  reliability, 
maintainability,  availability  characteristics  (RMACs)  of  the 
weapon  system  is  a  continued  source  of  debate  (Kuenne,  1987) . 
The  law  authorizes  the  Secretary  of  Defense  to  determine 
whatever  characteristics  are  considered  *to  be  necessary  for 
the  system  to  fulfill  the  military  requirement  for  which  the 
system  is  designed" .  Many  of  the  warranties  reviewed  as  part 
of  this  stud^  contained  both  OCs  and  RMACs  as  EPRs. 

The  potential  impact  to  the  system's  life  cycle  cost 
if  RMACs  are  not  met  is  significant.  Unfortunately,  the 
uncertainty  associated  with  maintaining  the  specified  level  of 
performance  for  an  extended  period  of  time  beyond  acceptance 
is  extremely  high  as  well.  Accordingly,  RMAC  EPRs  are  less 
efficient  as  they  tend  to  fall  into  the  category  of  insurance 
warranties  because  of  the  three  factors  mentioned  earlier; 
warranty  duration,  level  of  contractor  control,  and  difference 
in  contingent  liabilities.  The  risks  associated  with 
maintaining  a  level  of  performance  for  CXTs,  which  are 
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rigorously  tested  and  proven  during  syst«n  develossnent ,  are 
more  readily  discernable.  The  duration  of  the  EPR  warramty 
clauses  associated  with  the  vast  majority  of  OCs  is  less  than 
that  of  RMACs  and  can  be  categorized  as  assurance  warranties. 
So  it  is  seen  again  that  which  specifications  are  chosen  to  be 
included  as  EPRs  can  have  a  significemt  difference  in  the 
economic  effects  of  the  warranty. 

One  of  the  more  economically  significant  provisions 
found  in  Section  2403  is  the  one  that  authorizes  the 
negotiation  of  specific  details  of  the  warranty  including 
reasonable  exclusions,  limitations  and  time  duration.  By 
authorizing  the  negotiation  of  the  specific  details  of  the 
warranty,  the  law  allows  the  DoD  and  the  Program  Manager  the 
latitude  to  inclement  a  warranty  that  'fits*  the  needs  of  the 
program.  It  is  through  this  tailoring  action  that  the  type  of 
warranty  is  determined  and  the  cost  effectiveness  of  the  three 
required  elements  in  the  warranty  are  affected. 

The  law  does  not  specify  which  type  of  warranty  is  to 
be  used.  Accordingly,  it  has  little  impact  on  the  economic 
efficiency  of  the  warremty  itself.  It  is  important  to  remember 
that  it  is  the  type  of  warranty  used,  or  the  function  it  is 
intended  to  perform  (assurance,  insurance,  or  incentive)  and 
the  risk-averse  nature  of  the  parties  involved  that  has  the 
biggest  inpact  on  warranty  cost  and  effectiveness. 

The  economic  efficiency  and  cost-effectiveness  of  the 
different  warranty  types,  drawn  from  the  analysis  and  research 
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conducted  as  part  of  the  IDA  Paper  (Kuenne,  1967),  are 
sunsnarized  below: 

1.  Assurance  warranties  are  an  integral  part  of  the 
production  and  delivery  of  the  systems,  and  their  costs 
cannot  be  separated  from  the  costs  of  production.  The  DoD 
should  be  careful  not  to  pay  twice  for  the  right  to 
receive  what  was  contractually  agreed  to  in  the  contract . 


2 .  Insurance  warranties  which  attempt  to  shift  all  or  a 
major  portion  of  the  risk  of  substantial  loss  in  the 
post -acceptance  period  to  the  prime  contractor  are  not 
cost-effective  for  the  DoD. 


3.  Incentive  warranties  can  be  an  effective  instrument  to 
encourage  the  contractor  to  meet  or  target 

parameters  when  the  contractor  has  control  over  those 
characteristics  and  is  responsive  to  the  monetary 
incentives  offered. 


With  regard  to  remedies,  the  law  allows  the  Secretary 
of  Defense  the  discretion  to  require  the  contractor  to  take 
prompt  corrective  action  to  correct  the  failure  at  no 
additional  cost  or  to  pay  any  reasoned>le  costs  incurred  by  the 
government  to  do  so.  The  first  alternative  can  create 
considerable  additional  risk  for  the  contractor  if  the  period 
of  the  warranty  extends  s.Tnificantly  b^ond  the  production 
schedule.  This  is  particularly  true  if  redesign  is  determined 
to  be  required.  Historically,  once  the  production  line  is  shut 
down,  artisans  and  engineers  are  reassigned  to  other  programs 
or  let  go.  In  order  to  cover  warranty  reqpiirements  in  the 
post-production  period,  the  contractor  might  be  required  to 
carry  those  personnel  on  its  staff  in  a  less  efficient 
capacity  or  contract  for  services  on  an  as-needed  basis.  In 
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either  case,  as  an  additive  requirement  these  costs  would  have 
to  be  included  in  the  contractor's  warranty  cost. 

When  the  second  remedy  alternative  of  reimbursing  the 
government  is  chosen,  neither  the  DoD  nor  the  program  office 
is  assured  of  receiving  direct  compensation  for  expenditures 
undertaken  in  correcting  a  warranty  breach.  In  fact,  the 
standard  procedures  established  in  the  FAR  require  that  any 
reimbursement  received  as  warranty  compensation  be  forwarded 
to  the  Treasury  Department  for  deposit  in  the  General  Fund. 
When  this  is  the  case,  there  is  no  incentive  for  the  Program 
Manager  or  the  Contracting  Officer  to  pursue  such 
reimbursements.  Fortunately,  provisions  in  the  law  and 
initiatives  taken  within  the  DoD  attempt  to  alleviate  this 
situation  and  properly  incentivize  the  program  office  to 
pursue  and  manage  a  more  effective  warranty. 

The  law  permits  the  DoD  to  reduce  the  price  of  any 
future  contract  for  a  weapon  system  or  other  defense  equipment 
with  the  contractor  to  compensate  for  any  payment  due.  The 
Program  Manager's  ability  to  receive  "direct  compensation* 
through  the  reduction  of  its  future  contract  prices  for  a 
warranty  that  was  paid  for  out  of  the  program's  limited 
procurement  appropriation  funding  is  considered  a  critical 
incentive  element.  Another  initiative  aimed  at  correcting  this 
incentive  problem  was  related  to  the  researcher  in  an 
interview  with  Ms.  Susan  Grant,  from  Business  Management 
Directorate  of  the  Office  of  the  DoD  Comptroller.  She 
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explained  that  the  Comptroller's  Office  had  recently  succeeded 
in  using  warranty  reimbursement  paid  to  the  Treasury  as 
justification  for  supplemental  appropriations  for  a  particular 
program.  (Grant,  1994) . 

Whether  or  not  any  of  these  provisions  provide  the 
Program  Manager  the  proper  incentives  depends  on  the  systems 
acquisition  strategy.  For  example,  if  the  duration  of  the 
warranty  extends  well  beyond  the  planned  production  schedule, 
then  there  is  little  or  no  opportunity  for  the  Program  Manager 
to  recoup  any  of  the  limited  progreun  procurement  funds  spent 
on  an  expensive  warranty  through  the  reduction  future  contract 
prices  or  reimbursement. 

The  last  provision  of  the  law  covered  in  this  section 
is  the  one  governing  waivers.  Section  2403  authorizes  the 
Secretary  of  Defense  to  waive  any  or  all  of  the  required 
warranty  clauses  if  they  are  found  not  to  be  cost  effective  or 
the  waiver  is  necessary  in  the  interest  of  national  defense. 
By  doing  this,  the  law  makers  have  provided  the  DoD  and  its 
Program  Managers  the  means  to  avoid  entering  into  any 
xinproductive  warranty  agreements  and  the  ability  to  determine^ 
effectiveness  on  its  own  terms.  To  date,  only  two  major  weapon 
systems  have  successfully  processed  waivers  (Brooks,  1994) . 
The  requirement  to  notify  all  of  the  interested  committees  in 
Congress  makes  the  process  particularly  laborious.  The 
majority  of  Program  Managers  view  this  xmnecessary  program 
visibility  as  high  risk  and  therefore  opt  to  pursue  other 
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alternatives . 


So  it  can  be  seen  that  it  is  the  DoD's  interpretation 
of  the  law  with  regards  to  the  Congressional  intent  of  EPRs, 
the  articulation  of  specific  warranty  terms  and  conditions, 
and  the  influence  of  the  reimbursement  procedures  and  the 
system's  acquisition  plan  on  the  Program  Manager's  incentives 
that  have  the  most  significant  impact  on  the  economic  effects 
of  a  weapon  system  warranty.  In  theory,  the  DoD  has  the 
ability  and  the  latitude  to  develop,  write  and  execute 
effective  warranties  with  minimal  adverse  economic  impact  or 
inefficiency. 

2.  Tbe  FAR  and  DFARS 

The  warranty  sections  in  both  the  FAR  and  the  DFARS 
reduce  some  of  the  potential  economic  inefficiencies  of 
Section  2403  by  reducing  ambiguity,  providing  guidance  and 
allowing  for  even  more  self-determination.  It  is  important  to 
recall  that  the  FAR  covers  all  government  procurement  actions; 
not  just  weapon  systems.  According  to  Subpart  46.7,  Warranties 
(Appendix  D)  ,  the  use  of  warranties  is  not  mandatory  but  when 
one  is  obtained  it  should  be  cost-effective. 

The  FAR  gives  the  agency  or  department  issuing  the 
contract  the  authority  to  include  warranties  and  requires 
Contracting  Officers  to  consider  various  factors  and  the  FAR's 
general  guidelines  when  determining  if  the  use  of  a  warranty 
is  appropriate.  In  and  of  itself  the  wording  of  the  FAR  has  no 


major  intact  on  the  cost  effectiveness  of  a  warranty.  There 
is,  however,  the  potential  to  avoid  inappropriate  warranties 
if  the  Contracting  Officer  has  a  good  grasp  of  the  factors 
they  are  charged  to  consider  and  the  economic  inqpact  of  using 
them. 

Conversely,  the  anqplifying  direction  given  in  the 
DEARS,  Subpart  246.7 — Warranties,  has  significant  potential 
intact  on  the  economic  efficiency  of  weapon  system  contracts 
(Appendix  E) .  Subpart  246.770  of  the  DEARS  covers  the  policies 
and  procedures  for  weapon  system  warranties  and  includes  all 
of  the  basic  provisions  found  in  Section  2403 .  By  allowing  the 
cost  of  a  warranty  to  be  included  in  the  item's  price.  Subpart 
246.703  allows  the  warranty  cost  to  be  hidden  and  therefore 
precludes  any  useful  cost  analysis. 

This  can  be  seen  in  the  Navy's  contracts  that  do  not 
include  a  separately  priced  line  item  for  the  cost  of  a 
warranty.  This  practice  was  adopted  as  a  result  of  the  1986 
warranty  policy  guidance  from  the  Assistant  Secretary  of  the 
Navy  Pyatt  (Appendix  I) .  A  recent  change  in  Navy  contracting 
policy  does  now  permit  separate  cost  accounting  for  the  cost 
of  contractor  warranty  administration. (Townsend,  1994) 

The  DEARS  Subpart  246.770-2  requires  that  a  warranty 
identify  redesign  as  a  potential  remedy.  This  provision,  which 
is  included  in  the  multi -service  generic  aircraft  engine 
warranty  (Appendix  C) ,  exposes  the  contractor  to  significantly 
greater  risk,  particularly  for  EPR  warranty  clauses.  The  Navy 
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management  views  this  provision  as  a  requirement  for  the 
contractor  to  provide  “no-cost*  engineering  change  proposals 
(ECPs) .  The  redesign  provision  is  a  serious  concern  to  the 
Navy  Program  Managers  because  of  the  potential  cost  to  the 
program  to  fund  such  an  effort.  As  will  be  seen  in  the  section 
on  aircraft  engine  warranties,  the  contractors  are  equally 
aware  of  the  uncertainty  and  potential  costs  involved  in  a 
redesign  effort  and  strive  to  limit  their  liability  to  cover 
such  costs  in  the  warranty. 

Provisions  for  redesign  hav«  been  recently  negotiated 
in  the  T-45  program  reflect  this  point .  According  to  CDR 
Wagner,  the  T-45  Assistant  Program  Manager  for  Logistics 
(APML) ,  in  recent  contract  negotiations  with  McDonnell 
Douglas,  the  contractor  was  willing  to  pick  up  only  the  costs 
of  redesign  and  those  associated  with  implementing  any  changes 
required  in  the  production  line  for  future  deliveries.  They 
were  not  willing  to  pay  the  costs  associated  with  any  retrofit 
action  required  for  spare  coitponents  in  the  Navy  inventory 
(Wagner,  1994)  . 

The  DFARS  Subpart  246.770-3  expands  on  the  Section 
2403  provision  concerning  the  tailoring  of  warranty  terms  and 
conditions.  It  permits  Contracting  Officers  to  limit  the 
contractor's  financial  liability  if  it  is  necessary  to  make  it 
cost-effective  and  to  negotiate  the  duration  of  performance 
warranties.  This  can  result  in  the  Contracting  Officer  taking 
a  short-range  economic  perspective  and  is  not  conducive  to 
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reducing  a  weapon  system's  total  life  cycle  cost. 

When  a  Contracting  Officer  is  in  negotiations,  he/she 
is  representing  the  Program  Manager.  Restrained  by  financial 
resources,  they  often  are  placea  in  a  position  where  they  are 
forced  to  buy  as  much  warranty  as  they  can  afford  (Wagner, 
1994)  .  Their  focus  is  forced  to  be  on  the  availability  of 
current  year  procurement  funding,  in  this  case  Aircraft 
Procurement,  Navy  (APN)  .  They  do  not  always  have  the 
information  necessary  to  make  an  assessment  of  the  impact  that 
the  tailoring  action  will  have  on  future  year  Operations  and 
Maintenance,  Navy  (O&MN)  or  Research  and  Development  (R&D) 
funding . 

According  to  the  DFARS,  Subpart  246.770-7,  in  order  to 
assess  the  cost  effectiveness  of  a  proposed  warranty,  the 
services  must  perform  a  cost-benefit  analysis  that  considers 
both  the  quantitative  and  qualitative  costs  and  benefits  of 
the  warranty.  It  goes  on  to  list  a  niimber  of  costs  and 
benefits  to  be  considered.  In  the  Navy's  case  the  most 
important  cost  coirponent  of  this  analysis,  the  cost  of 
warranty  acquisition,  is  considered  to  be  zero.  This  fact  has 
led  to  a  somewhat  indifferent  perspective  among  program 
management  and  contracting  personnel  regarding  the  importance 
or  significance  of  conducting  a  cost-benefit  analysis.  This 
perspective  was  evident  during  an  interview  with  the  Program 
Manager  from  AIR-536  responsible  the  Rolls-Royce  F405  engine. 
When  asked  if  it  was  possible  to  review  the  results  of  the 
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warranty  cost-benefit  analysis  on  the  new  contract  for  F405- 
RR-402,  the  Program  Manager  indicated  that  there  was  no 
warranty  cost-benefit  analysis  filed.  (Dabney,  1994) 

It  is  truly  necessary  that  the  Contracting  Officer 
understand  the  nature  and  use  of  the  system  being  procured,  as 
well  as  the  acquisition  strategy  and  logistic  support  plan. 
With  this  information  and  an  understanding  of  the  trade-offs 
between  the  potential  costs  and  benefits,  and  the  difficulty 
of  administering  and  enforcing  a  warranty,  they  can  accurately 
assess  the  value  of  the  specific  warranty  language  used. 

B.  POLICY  ANALYSIS 

This  section  presents  the  analysis  of  the  current  policy 
and  directives  issued  from  both  Department  of  Defense  and 
Department  of  the  Navy  governing  weapon  system  warranties. 

1.  Secretary  of  Defense 

As  presented  in  Chapter  II,  The  Office  of  the 
Secretary  of  Defense  (OSD)  for  Procurement  Policy  supports  a 
repeal  of  the  current  law  mandating  weapon  system  warranties. 
Accordingly,  as  one  would  expect  they  have  maintained 
basically  a  "hands  off"  policy  with  regards  to  the  way  in 
which  the  services  manage  their  warranty  programs .  This  is 
evidenced  by  the  lacJc  of  specific  guidance  put  forth  from  its 
level.  As  mentioned  in  Chapter  II,  the  newly  issued  DoD  5000 
series  instructions  which  govern  the  Acquisition  Program  do 
not  devote  any  coverage  to  warranties.  Has  this  policy  been 
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effective?  Obvious  problems  have  arisen  from  the  lack  of 
guidelines  standardized  across  the  services  for  developing, 
negotiating,  administering  and  determining  the  cost 
effectiveness  of  weapon  system  warranties. 

The  current  policy  and  position  has  contributed  to  the 
diversity  of  how  the  services  handle  warranties  and  the 
general  confusion  over  the  issue  of  their  cost  effectiveness. 
This  can  be  seen  in  single  ways  such  as  the  lack  of  consensus 
among  the  services  and  agencies  within  the  DoD  with  regard  to 
their  position  on  the  law  and  desirability  of  warranties  as 
reported  in  the  800  Panel  Report.  Much  of  the  current 
political  activity  surrounding  weapon  system  warranties  is 
based  on  this  issue  as  well. 

The  eit5)hasis  of  the  Glenn  Bill  (Appendix  D)  was  to 
task  the  DoD  by  amendment  to  the  current  provisions  of  Section 
2403  to  provide  the  guidance  necessary  to  alleviate  much  of 
this  confusion.  Although  the  majority  of  people  involved  in 
the  political  arena  do  not  fully  understand  the  economic 
nuances  of  weapon  system  warranties,  they  do  understand  the 
concept  of  quality.  Many  of  them  see  warranties  as  some  sort 
of  "hammer"  that  will  guarantee  that  they  get  a  quality 
product  from  the  manufacturer.  Accordingly,  they  see  the  DoD's 
recommendation  to  repeal  the  current  statute  as  a  reluctance 
to  take  charge  of  this  program  and  to  enforce  quality 
standards  on  the  weapon  system  contractors.  This  is  definitely 
not  the  case. 
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In  a  recent  interview  with  the  Director  of  Defense 
Procurement ,  Ms .  Spector  said  that  the  primary  reason  the  OSD 
does  not  support  the  current  law  is  that  it  singly  has  not 
been  effective  in  bringing  about  the  quality  and  cost 
efficiencies  expected.  This  point  is  true.  As  it  stands,  the 
law  certainly  cannot,  and  does  not,  ensure  that  the  DoD 
obtains  a  quality  product.  Furthermore,  historically, 
production  weapon  systems  procured  with  the  mandated  warranty 
clauses  have  cost  the  government  more  than  the  benefits  they 
have  provided  (Balaban,  1994) . 

Ms.  Spector  did,  however,  reiterate  the  nyriad  of  ways 
the  DoD  acquisition  program  emphasizes  accountability  and 
ensures  quality  in  weapon  systems  procurement.  She  noted  that, 
in  addition  to  the  extensive  training  Program  Managers  and 
Contracting  Officer  receive,  the  program  management  review 
process  provides  for  in  depth  system  reviews  every  step  of  the 
way.  She  did  acknowledge  however,  that  there  currently  is  not 
a  requirement  to  review  warranty  plans  or  provisions  as  part 
of  the  Defense  Acquisition  Board  (DAB)  review  process.  By 
including  the  requirement  to  review  the  warranty  plan  as  part 
of  the  DAB  review,  there  would  be  an  opportunity  to  identify 
potential  problems  before  they  manifest  themselves. 

The  difficulties  associated  with  warranty 
administration  have  been  pointed  out  by  both  the  GAO  and  the 
DoD  Inspector  General  and  acknowledged  by  the  OSD. 
Unfortunately,  continuing  to  focus  on  the  need  for  improved 


warranty  administration  is  like  a  physician  prescribing  a 
medication  that  addresses  a  patient's  syn^toms  without 
treating  the  illness  itself.  Far  too  much  effort  has  been  put 
forth  by  countless  people  in  search  of  better  warranty 
administration . 

The  Joint  Aeronautical  Coirananders  Board  sponsored  a 
sub-group  that  has  been  working  for  months  just  on  developing 
the  appropriate  wording  to  be  used  aircraft  engine  warranties . 
Its  efforts  have  not  begun  to  deal  with  the  effectiveness 
issues  of  warranty  duration  and  application  of  particular 
EPR's.  It  is  interesting  to  note  that  the  Army  thinks  the 
issue  of  developing  effective  weapon  system  warranties  is  so 
inportant  they  have  teamed  up  with  The  Society  of  Logistics 
Engineers  (SOLE)  and  put  together  a  three-day  warranty 
training  seminar.  As  a  product  of  the  Joint  Army  Industry 
Warranty  Working  Group  ( JAIWWG) ,  the  seminar  is  designed  to  go 
beyond  the  current  DSMC  Program  Managers  Course  which  is 
required  as  part  of  DAWIA  to  educate  acquisition  personnel. 

In  conclusion,  the  OSD  warranty  policy  is  not 
effective.  What  is  needed  to  remecty  this  problem  is  the 
establishment  of  sinqple  and  clear  guidelines  that  apply  to  all 
services,  that  these  guidelines  insure  the  economic 
considerations  of  warranties  are  part  of  the  weapon  system 
development  and  production  and,  finally,  that  an  established 
formal  review  process  be  instituted. 
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2.  S«er«t«xy  of  tho  Navy 

As  introduced  in  Chapter  II,  the  significant  formal 
policy  guidance  from  the  ASN  staff  was  contained  in  Pyatt's 
letter  in  1986  (Appendix  I)  .  Although  the  memoreuidum  supports 
the  use  of  the  warranty  clauses  mandated  by  Section  2403,  the 
discussion  on  relevant  warranty  costs  has  had  a  profound 
effect  on  how  the  Navy  does  business.  The  ixnpact  can  be  seen 
in  NAVAIR  as  they  continue  to  pursue  "no-cost"  warranties  and 
are  unable  to  perform  useful  cost-benefit  analyses.  Some  of 
the  negative  aspects  of  the  "no-cost"  warranty  policy 
anticipated  by  Mr  Balaban  in  his  vinpublished  report  (Balaban, 
1985)  prior  to  the  Navy's  adoption  of  this  policy  have 
materialized.  Summarized  below  they  are: 

1.  Warranty  terms  and  conditions  will  be  limited.  You  get 
what  you  pay  for. 

2.  True  warranty  costs  may  be  hidden  in  i^ther  line  items. 
The  Navy  does  not  really  know  what  it  is  paying  for  and 
meaningful  cost-benefit  analysis  will  not  be  possible. 

3.  If  the  "no-cost"  warranty  places  a  contractor  in  serious 
financial  jeopardy,  he  may  decide  to  go  to  court.  If  they 
can  convince  the  court  that  the  Navy  required  a  "no-cost" 
warranty  even  though  the  conditions  for  such  a  warranty 
did  not  exist,  then  they  are  likely  to  win. 

In  essence,  the  Pyctt  memorandum  did  not  mandate  the 
use  of  a  "no-cost"  warranty,  but  the  end  effect  was  the  same 
as  if  it  had.  This  has  proven  to  be  one  of  the  biggest 
stumbling  blocks  with  regard  to  the  Navy's  ability  to  perform 
any  reasonable  warranty  analysis.  As  a  result  the  Navy  has 
entered  into  many  contracts  unaware  of  the  true  financial 


implications  of  the  warranty  and  therefore  unsure  of  the  life 
cycle  cost  inqpacts. 

3.  Havel  Air  Systeaa  CaaMad 

The  current  NAVAIR  warranty  policy  guidance  contained 
in  NAVAIR  NOTICE  4855  dated  17  May  1989  (i^pendix  J)  does  not 
accurately  translate  the  intent  of  the  Pyatt  memorandum.  ^ 
establishing  the  policy  to  “pursue  a  no  cost  warranty*  NAVAIR 
has  further  exacerbated  the  problem  of  trying  to  develop  and 
administer  an  effective  warranty. 

This  “no-cost”  position  when  coupled  with  the  latitude 
given  to  Contracting  Officers  to  tailor  required  warranty 
clauses  has  resulted  in  warreuities  that  are  not  cost- 
effective.  These  warranties  are  typified  by  significant 
explicit  limitations  on  finetncial  liabilities,  warranty 
duration  and  reduced  performance  levels.  Specific  examples  of 
these  will  be  presented  in  the  following  section  on  aircraft 
engine  warranties. 

C.  PROQRAM  MAHAOBIIIMT  ASSHSSMIMT 

This  section  presents  the  findings  of  the  program 
management  assessment.  The  political  nature  of  the  DoEf‘ 
acquisition  arena  made  it  necessary  to  incorporate  a  review  of 
the  current  DoD  and  DoN  weapon  system  warranty  programs  with 
respect  to  compliance  with  legislative  intent.  This  was  done 
as  an  attempt  to  identify  and  to  assess  the  strengths  and 
weaknesses  of  the  overall  program.  The  review  takes  into 
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account  the  current  military  policy  and  directives  govextiing 
warranties  and  the  procurement  review  procedures.  It  takes 
into  consideration  the  structure  of  the  organization  and  the 
training  programs  for  acquisition  professionals  as  well.  The 
findings  of  the  economic  analysis  were  used  in  conjunction 
with  the  policy  analysis  and  the  extensive  personal  interviews 
conducted  with  program  management  personnel  to  develop  this 
assessment .  The  program  deficiencies  noted  and  recommended 
changes  were  discussed  with  the  affected  parties  and  their 
comments  are  provided. 

1 .  Congressional  Intent 

Mandating  the  use  of  warranties  in  weapon  system 
production  contracting  came  at  a  time  when  the  issue  of  weapon 
system  procurement  was  "experiencing  one  of  its  periodic 
episodes  of  intense  concern  and  policy  innovation." 
(Kuenne, 1987)  The  Congressional  intent  was  to  somehow 
legislate  requirements  that  would  address  its  concerns  and 
attain  inproved  system  performance  and  resource  economy. 
During  the  McNamara  era,  the  genesis  of  system  analysis,  the 
ever  increasing  complexity  of  weapon  systems  development  and 
acquisition  epitomized  the  obvious  need  to  integrate  the 
procurement  process.  The  systCTis  analyst  viewed  the  entire 
weapon  system  procurement  process  from  research  and 
development  to  manufacture  and  support  as  an  iterative, 
integrated  process  with  trade-offs  between  cost,  schedule  and 
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performance.  The  role  of  the  warranty  legislation  was  then  to 
legislate  the  consideration  of  warranties  as  a  tool  whose 
optimal  use  could  be  determined  by  mathematical  methodology 
and  contribute  to  the  goal  of  'producing  higher  quality 
systems  with  xninimal  life  cycle  costs.  *  (Kuenne,  1987) 

2.  Secretary  of  Defense 

The  OSD's  warranty  program  management  fails  to  ensure 
what  was  intended  by  Congress.  Although  the  use  of  weapon 
system  warranties  has  been  credited  to  a  certain  extent  with 
producing  higher  quality  systems,  they  certainly  have  not  been 
attributed  with  minimizing  life  cycle  costs  (Balaban,  1994)  .  It 
seems  as  if  the  focus  of  the  OSD  warranty  program  has  been  to 
minimize  the  impact  of  the  current  warranty  legislation  and 
ward  off  any  further  attempt  to  impose  legislative  direction 
instead  of  optimizing  the  effectiveness  and  efficiency  of  the 
warranties  used.  This  is  not  to  say  that  the  DoD  has  not 
conqplied  with  the  law.  On  the  contrary,  it  must  be  noted  that 
all  weapon  system  programs  reviewed  have  been  found  to  be  in 
compliance  with  the  basic  requirements  established  by  Section 
2403 .  This  level  of  conpliemce  can  be  credited  to  the 
service's  internal  systemic  review  process  for  major  weapon 
systems.  So  can  the  lac)c  of  efficiency. 

The  majority  of  deficiencies  noted  lay  the  GAO  and 
others  in  DoD  warranty  administration  can  be  attributed  to  the 
lac)c  of  standardized  procedures  for  conducting  cost- 
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effectiveness  analysis.  Comments  in  the  800  Panel  Report  and 
the  wording  of  the  proposed  amendment  of  Section  2403  in  the 
Glenn  Bill  address  the  need  for  these  standardized  procedures 
and  guidelines.  There  is  also  a  lack  of  any  systemic  review 
process  at  the  OSD  level  which  reviews  the  warranty  plan  as 
part  of  the  overall  acquisition  strategy  for  major  weapon 
systems .  Although  Program  Managers  are  required  to  participate 
in  the  DAB  review  process,  there  is  currently  no  requirement 
to  present  the  program's  warranty  plan  as  part  of  either  the 
acquisition  strategy  or  the  logistic  support  plan.  This  would 
be  an  ideal  opportunity  for  a  warremty  plan  review.  It  would 
significantly  enhance  the  Program  Manager's  motivation  for 
executing  an  economically  efficient  warranty. 

In  spite  of  the  direction  to  consider  total  life  cycle 
costs,  contained  in  both  Section  2403  and  the  FAR/DFARS,  the 
Contracting  Officer  is  often  pressured  by  the  Program  Manager 
to  do  otherwise.  This  is  due  primarily  to  the  Program 
Manager's  span  of  financial  control  emd  accountability  and, 
secondarily,  to  how  the  system  evaluates  and  rewards  the 
Program  Manager's  performance.  With  regard  to  financial 
control,  it  should  be  understood  that  weapon  system  warranties 
are  paid  for  up  front  in  the  production  contract  out  of 
procurement  funding  for  a  requirement  that  may  never 
materialize.  In  the  case  of  Navy  aircraft  engines  they  are 
funded  out  of  the  Aircraft  Procurement  Fund,  Navy  (APN) . 
Although  the  Program  Manager  is  responsible  for  funding  of 
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interim  logistic  support  during  the  initial  fleet 
introduction,  all  ILS  requirements  once  Navy  organic  support 
is  established  are  paid  for  out  of  O&MN  controlled  by  AIR-04. 
The  motivation  to  reduce  the  up-front  warranty  cost  to  the 
program  is  obvious.  The  Program  Manager's  dilemma  is  whether 
to  buy  quality  or  quantity.  Should  the  PM  decide  on  quantity, 
the  program  will  most  likely  not  be  responsible  for  paying  the 
bill  for  the  reduced  quality  assurance. 

Program  Managers  are  evaluated  and  rewarded  by  how 
much  money  they  control,  how  many  weapon  systems  they  buy  and 
how  much  capability  they  get  for  the  dollar  spent  during  their 
tour  of  duty.  This  point  was  made  particularly  evident  on  a 
recent  edition  of  the  CBS  news  program  "60  Minutes".  They 
reviewed  the  case  of  an  Air  Force  Program  Manager  working  in 
the  Air  Force  Space  Command.  Responsible  for  MILSTAR,  a 
satellite  system  that  tracks  ICBMs,  the  PM  was  faced  with  a 
decision  to  either  upgrade  the  existing  system  or  continue  an 
ongoing  effort  to  design  and  develop  a  new  one.  When  he  made 
the  decision  to  pursue  the  upgrade,  which  was  determined  to  be 
the  most  cost-effective  and  would  greatly  reduce  the  funding 
required  as  well  as  the  budgetary  authority  under  his  control, 
he  was  relieved  of  his  command  after  only  four  months  in  the 
job.  He  was  selected  for  early  retirement  within  the  year. 
Although  this  is  an  extreme  exan^le,  it  demonstrates  the  fact 
that  the  evaluation  and  reward  system  for  Program  Managers 
occasionally  runs  counter  to  general  expectations  (CBS,  1994)  . 
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On  a  lesser  level,  when  a  Program  Manager  is  faced  with  a 
decision  to  pay  a  high  premium  for  a  warranty  that  would  hold 
the  contractor  accountable  for  the  performance  specifications 
delineated  in  the  production  contract  or  limit  the 
contractor's  warranty  lieibility  in  order  to  afford  the 
quantity  of  systems  established  in  the  Acquisition  Plan,  the 
PM  will  opt  for  quantity.  This  decision,  either  on  the  part  of 
the  Program  Manager  or  the  Contracting  Officer,  is  not  made 
out  of  ignorance.  The  Defense  Acquisition  Workforce 
In®)rovement  Act  (DAWIA) ,  introduced  earlier  requires  both 
Program  Managers  and  Contracting  Officers  to  receive  the 
necessary  education  and  training  on  issues  such  as  how  to 
develop  and  write  cost-effective  warranties  as  prerequisites 
to  assuming  their  positions. 

Several  of  the  references  used  in  conjunction  with 
this  study  were  developed  specifically  for  the  Program 
Management  Course  at  the  Defense  Systems  Management  College 
(DSMC)  in  Ft.  Belvoir,  Virginia.  They  are  thorough  and 
coitprehensive  works  and  represent  a  significant  strength  of 
the  OSD  warranty  program.  Although  the  DoD  is  fortunate  to 
have  such  an  excellent  warranty  text,  it  is  not  presented  in 
the  training  syllabus  as  an  integral  component  of  the  weapon 
system  acquisition  strategy.  According  to  Mr.  Bob  Fout  of  MKI, 
the  author  of  the  latest  warranty  training  book  used  at  DSMC 
"Warranty  Guidebook, "  the  warranty  training  offered  at  DSMC 
■appears  to  be  an  afterthought."  He  stated  in  a  personal 


70 


interview  with  the  researcher  that  it  was  his  iznpression  that 
"they  kind  of  throw  you  the  book  on  your  way  out  the  door.  As 
if  to  say,  'oh  by  the  way,  here  is  everything  you  ever  wanted 
to  know  about  warranties'."  In  fact,  the  Acquisition  Strategy 
Guide  (ASG)  used  at  DSMC  was  pxiblished  in  July  1984  and  does 
not  reflect  section  2403  requirements.  According  to  Professor 
Calvin  Brown,  the  Director  of  the  Program  Management  Course  at 
DSMC,  the  school  is  aware  that  the  ASG  is  outdated  and  in  need 
of  an  update  to  include  the  warranty  statutes.  He  indicated 
the  difficulty  of  addressing  the  issue  stems  from  the  fact 
that  procedures  are  not  standardized  and  the  services  do  not 
agree  on  how  to  handle  warranties.  It  is  also  interesting  to 
note  that  the  latest  version  of  the  DSMC  Program  Manager's 
Notebook,  which  covers  virtually  every  aspect  of  acquisition 
and  includes  listing  of  all  applicable  reference  material, 
does  not  discuss  warranties.  This  point  was  made  to  Professor 
Brown  as  well .  He  indicated  that  warranties  were  not  included 
because  there  was  little  or  no  guidance  applicable  to  all 
Program  Managers  from  OSD  and  it  would  be  better  handled  at 
the  service  level  (Brown,  1994) . 

The  reason,  of  course,  that  the  OSD  has  not  put  forth 
any  guidance  is  because  its  current  focus  is  on  appealing  the 
current  legislation  and  warding  off  any  future  legislative 
direction  regarding  DoD  acquisition.  In  several  meeting  and 
discussions  with  OSD  personnel  from  both  the  Office  of 
Acquisition  Reform  and  the  Office  of  Defense  Procurement  the 
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focus  and  energies  of  this  group  were  observed  to  be  on 
supporting  initiatives  that  would  reduce  the  level  of 
Congressional  oversight  and  administrative  burdens  placed  on 
DoD  acquisitions.  Ms.  Teresa  Brooks  provided  the  author  with 
numerous  internal  DoD  memorandums  docxjmenting  its  position  in 
support  of  a  repeal  of  the  current  law  and  its  efforts  to 
overturn  any  legislative  effort  that  did  not  provide  relief 
from  the  "cumbersome  Congressional  notification  requirements" 
established  by  Section  2403.  Needless  to  say,  this  does  little 
or  nothing  to  ensure  that  the  warranties  being  developed  and 
negotiated  today  are  the  efficient  and  effective  instruments 
that  Congress  intended  them  to  be. 

According  to  Mr.  Sal  Guli  from  the  Office  of  the 
Inspector  General  of  the  Department  of  Defense  (DODIG) ,  his 
organization  disagrees  with  the  OSD  perspective  and  program 
management  focus.  (Guli,  1994)  It  was  that  difference  that  led 
to  the  testimony  given  before  Congress  by  Mr.  Derek  Vender 
Schaaf  in  March  1994  strongly  supporting  the  retention  of  the 
warranty  provisions  included  in  the  Glenn  Bill  S.1587.  If 
adopted.  Section  2402  of  the  Bill  would  require  the  Secretary 
of  Defense  to  establish  guidelines  for  warranty  waivers, 
administration  and  cost-effective  analysis. 

In  conclusion,  it  can  be  said  that  there  is  an 
apparent  lack  of  consensus  regarding  warranties  within  the 
DoD.  The  overall  program  management  focus  appears  to  be  on  the 
reduction  of  Congressional  oversight  of  the  procurement 
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process  and  not  on  the  effective  management  of  the  mandated 
weapon  system  warranty  requirements, 

3.  Secretary  of  the  Navy  and  Chief  of  Naval  Operations 

This  section  of  the  warranty  program  management 
assessment  includes  aspects  from  both  the  Assistant  Secretary 
of  the  Navy  (ASN)  and  the  Chief  of  Naval  Operations  (CNO) 
spheres  of  influence.  As  presented  earlier,  the  ASN  warranty 
directive,  SECNAVINST  4330.17,  tasked  the  CNO  with 
establishing  procedures  to  ensure  that  warranties  are  obtained 
for  weapon  systems  that  meet  the  thresholds  established  by 
higher  authority .  In  response  to  this  tasking,  the  Deputy 
Chief  for  Logistics  (N4)  included  the  review  of  warranties  as 
part  of  the  Logistic  Review  Group  (LRG)  audits  conducted  on 
all  major  Navy  programs.  Although  sponsored  by  N4,  the  LRG 
audit  board  has  maintained  representation  from  the  program 
resource  sponsors  in  N8  as  well.  This  is  inqportant  as  many  of 
the  logistic  issues  discussed  as  part  of  the  LRG,  particularly 
warranties,  have  significant  resource  inplications . (Fink, 
1994) 

This  is  the  only  compre.nensive  review  procedure 
established  in  the  Navy  which  evaluates  the  extent  to  which 
the  warranty  approach  used  is  conpatible  with  the  Integrated 
Logistic  Support  Plan  (ILSP)  and  the  Acquisition  Plan  (AP)  for 
the  system.  It  is  considered  to  be  a  very  effective  forum  for 
the  debate  over  warranty  issues  that  affect  individual 
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programs .  There  has  been  some  concern  raised  over  the  future 
effectiveness  of  the  LRG  audit  because  the  VCNO  is  considering 
a  proposal  to  shift  responsibility  for  convening  the  review 
for  all  programs,  including  major  weapon  systems,  down  to  the 
Systems  Command  level  (Eaton,  1994)  . 

One  of  the  more  ineffective  aspects  of  the  warranty 
program  was  in  the  area  of  warranty  data  collection  and 
analysis.  Although  the  ASN  directive  calls  for  the 
establishment  of  a  system  for  the  collection  and  analysis  of 
actual  warranty  claims  data,  and  tasks  OPNAV  with  conpiling  an 
annual  report,  there  was  no  evidence  found  that  this  was  being 
done.  The  lack  of  interest  from  the  OSD  level  in  addressing 
the  warranty  issue  from  a  cost-effectiveness  basis  has 
apparently  reduced  the  visibility  and  demand  of  any  such 
reporting  requirements. 

The  overall  warranty  program  at  the  ASN  and  OPNAV 
level  is  in  need  of  review.  The  review  should  address 
deficiencies  in  the  data  collection  and  analysis  aspect  of  the 
program  and  stress  the  importance  of  a  weapon  system  warranty 
plan  assessment  as  part  of  the  ILS  review  process. 

4.  Naval  Air  Syataaui  CooBiand 

Since  the  NAVAIR  matrix  management  system  structure 
has  been  superinposed  over  the  program,  the  NAVAIR  warranty 
program  management  problems  have  become  as  coiiplex  as  the 
organization  itself.  In  accordance  with  NAVAIRINST  13070.7 
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(Appendix  H) ,  the  lead  role  in  warranty  programs  is  assigned 
to  the  Assistant  Commander  for  Engineering  (AIR-05) .  Other 
appropriate  responsibilities  are  assigned  to  the  Assistant 
Commander  for  Logistics/Fleet  Support  (AIR-04),  Contracts 
(AIR-02),  Office  of  Counsel  (AIR-OOC)  and  the  Conptroller 
(AIR-08) .  Within  AIR-05,  the  Product  Integrity  and  Production 
Engineering  Division,  AIR-516  headed  by  Mr,  Diclc  Findley,  is 
assigned  responsibility  for  management  of  the  warranty 
program.  In  a  phone  interview,  Mr  Bob  Tourville,  the  AIR-516 
point  of  contact,  elaborated  on  the  division's  high 
frustration  with  trying  to  manage  a  program  for  which  they  had 
little  or  no  control.  Control  in  this  case  means  not  only 
decision  maJcing  authority  but  funding  authority  as  well .  In 
essence,  AIR-516  has  neither  and  expressed  its  candid  desire 
to  be  relieved  of  the  administrative  burden  of  the  overall 
program  management  responsibilities  (Tourville,  1994) . 

The  Cost  Analysis  Division  (AIR-524)  representative 
Dr.  Kang  Hu,  lilcewise  voiced  his  frustration  with  the  current 
system.  (Hu,  1994)  Although  AIR-524  currently  has  three  models 
available  for  the  coii5)utation  of  the  life  cycle  cost  impact  of 
warranties,  their  effectiveness  is  limited.  In  a  phone 
interview  Mr  Allan  Pressman,  the  Section  Head  for  Propulsion 
Systems  (AIR-52453)  explained  that  the  models  available  for 
analyzing  aircraft  engine  warranty  life  cycle  cost  have 
varying  degrees  of  coirplexity  and  sophistication  but  they  are 
basically  useless  without  an  accurate  contractor  warranty 
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price. 


One  of  the  more  obvious  NAVAIR  Warranty  Program 
strengths  observed  by  the  researcher  was  Mr.  Jim  Cleer  from 
the  Logistics  and  Maintenance  Policy  Division  (AIR-411) .  As 
the  former  AIR-04  Warranty  Program  point  of  contact,  his 
personal  involvement  and  depth  of  knowledge  was  credited  by 
many  in  the  program  for  correcting  a  multitude  of  problems 
associated  with  warranty  administration  within  the  naval 
aviation  community.  During  an  interview  with  Mr.  Cleer  the 
researcher  had  the  opportunity  to  discuss  the  scope  of  his 
role  as  the  AIR-04  warranty  POC.  He  explained  AIR-04 's 
position  on  the  new  "life  management"  approach  to  warranties 
that  would  reduce  the  uncertainty  associated  with  the 
establishing  operating  life  limits  for  systems  beginning 
production.  This  approach,  which  considered  the  statistical 
significance  of  the  data  available  to  establish  the  base 
operating  life  lower  limits  used  in  a  warranty,  could 
significantly  enhance  the  efficiency  of  warranties  being 
developed  for  new  weapon  systems. 

Additionally,  he  spoke  about  the  shared  responsibility 
of  screening  all  NAVAIR  procurement  requests  (PRs) .  This 
internal  review  process  was  conducted  to  insure  the  mandatory 
warranty  requirements  were  included  and,  from  an  AIR-04 
perspective,  that  the  clauses  used  made  sense  and  were 
coit^jatible  with  the  logistic  support  systems  available.  The 
effectiveness  of  this  process  can  be  argued  but,  at  a  minimum. 
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this  procedure  at  least  ensured  that  cognizant  knowledgeable 
personnel  have  a  chance  to  review  the  contracts . 

Since  the  initial  interview,  Mr.  Cleer  has  been 
assigned  to  a  new  program  and  division  within  NAVAIR.  With  his 
departure,  the  warranty  program  management  responsibilities 
previously  covered  by  AIR-411  were  transferred  to  the  Naval 
Aviation  Maintenance  Office  (NAMO)  in  Patuxent  River, 
Maryland.  The  effectiveness  of  managing  a  program  of  this 
nature  with  active  duty  personnel  subject  to  periodic  rotation 
from  a  remote  site  is  suspect.  In  a  phone  interview  with  the 
researcher  CPT  Steve  Choate,  USMC,  the  new  Warranty  Program 
Manager  at  NAMO  (Code  414-1),  described  some  of  the 
difficulties  he  had  encountered  in  executing  his  new 
responsibility.  He  added  that  he  had  very  little  activity  with 
the  Warranty  Program  since  taking  it  over  and  that  the 
responsibility  of  screening  the  Prs  had  remained  within 
NAVAIR. 

Another  obvious  program  strength  was  the  inclusion  of 
a  warranty  review  as  part  of  the  LRG  audit  process.  AIR-04 
chairs  the  LRG  audits  for  all  NAVAIR  sponsored  systems.  Their 
participation  in  this  process,  with  or  without  the  OPNAV 
staff,  enables  an  internal  review  of  the  coirqparability  of  the 
warranty  plan  with  the  ILSP  and  AP. 

In  conclusion,  the  warranty  program  within  NAVAIR  is 
also  in  need  of  review.  The  issues  that  should  be  addressed 
include:  AIR-516 's  ability  to  exert  control  over  the  execution 
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of  warranties  and  manage  the  program,  AIR-524 's  difficulties 
in  providing  useful  cost  analysis,  the  delegation  of  AIR-04 's 
role  of  policy  management  to  NAMO,  and  the  continuation  of  the 
LRG  audit  process .  The  next  chapter  discusses  the  analyses  of 
several  aircraft  engine  warranties. 


V.  XXRCRAFT  BMOm  ItMUUUITY  AHALYSBS 


A.  FOCUS  or  ANALYSIS 

Originally  it  was  hoped  that  a  detailed  post-award 
aircraft  engine  warranty  cost  analysis  would  be  possible 
despite  the  Navy's  policy  on  obtaining  'no-cost*  warranties. 
Unfortunately,  the  problems  encountered  in  determining  actual 
warranty  costs  precluded  that  endeavor.  Therefore,  the 
analysis  in  this  chapter  focusses  instead  on  the  economic 
effects  of  integrating  the  aircraft  engine  warranty 
development  and  administration  into  the  acquisition  strategy. 
It  also  looks  at  the  compatibility  of  the  mandated  warranties 
with  the  function  they  are  intended  to  perform;  that  is,  to 
produce  higher  quality  weapon  systems  with  minimum  life  cycle 
costs.  The  analyses  take  a  very  critical  look  at  the  Navy's 
use  of  essential  performance  requirements  (EPRs)  for  two 
reasons.  The  first  is  to  determine  the  effect  of  EPRs  on  the 
nature  or  type  of  warranty.  The  second  is  to  understand  why 
the  government  has  been  generally  unsuccessful  in  its  attempts 
to  obtain  the  anticipated  remec^  for  items  included  under  EPR 
clauses . 

1.  Sssential  Performance  Requirementa 

What  exactly  is  an  "essential  performance 
requirement"?  The  most  commonly  used  EPRs  in  aircraft  engine 
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production  contracts  relate  to  thrust,  specific  fuel 
consunption  (SFC) ,  shaft  horsepower,  surge,  and  life 
expectancy.  It  is  the  derivation  and  application  of  specific 
operational  life  expectancy  requirements  that  has  the  greatest 
potential  impact  on  the  warranty's  economic  efficiency.  In 
fact,  in  the  case  of  aircraft  engines,  it  can  be  argued  that 
the  inclusion  of  operating  life  limits  or  life  expectancy  as 
an  "EPR"  might  not  even  be  appropriate.  The  arguments  made  for 
this  point  are  elaborated  upon  later  in  the  section  that 
considers  the  Rolls-Royce  F402. 

2.  oneertalntyf  Risk*  and  Statistical  Significance 

The  uncertainty  that  stems  from  the  inability  of 
either  the  contractor  or  the  government  to  accurately  predict 
what  the  actual  life  of  any  new  system  will  be  has  the  most 
profound  effect  on  the  generation  and  assumption  of  risk.  To 
understand  why  an  accurate  prediction  of  the  expected 
operating  life  of  a  complex  c^oiamic  conponent  like  a  new 
engine  is  not  possible,  one  must  consider  the  statistical 
significance  of  the  data  available  to  make  such  an  estimate. 

The  data  collected  throughout  the  developmental  and 
operational  tests  and  evaluation  (DOT&E)  of  the  engine  and 
aircraft  weapon  system  development  is  from  a  small  sample  of 
engines.  Even  in  the  most  thorough  engine  test  and  evaluation 
progrcims,  like  the  F414  which  will  accumulate  over  10,000 
engine  operating  hours  before  the  engine  is  incorporated  into 
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an  aircraft,  the  sairple  will  be  only  14  engines.  Not  only  is 
the  sanple  population  size  small,  but  no  testing  program  can 
possibly  simulate  all  aspects  of  the  actual  operations  of  the 
aircraft  and  propulsion  systems.  Even  though  the  data 
collected  from  all  testing  is  accurate  and  coitplete,  the 
confidence  interval  for  the  expected  life  will  be  large  and 
hence  an  accurate  estimate  of  expected  life  is  not  possible. 
It  is  only  from  actual  historical  fleet  usage  data  that 
accurate  operating  life  estimates  can  be  established.  The  life 
management  approach  to  warranties  being  considered  by  NAVAIR 
reflects  an  understanding  of  this  concept. 

3.  Program  Blstory  and  Syatam  Lifa  Cs^cla 

The  chapter  first  looks  at  two  Rolls-Royce  engines. 
The  F405-RR-402  used  in  the  T-45A  aircraft  and  the  F402-RR-408 
being  used  in  the  AV-8B  Harrier  display  some  significant 
differences  in  the  level  of  warranty  integration  with  the 
systems  life  cycle.  It  was  apparent  that  the  Navy  personnel 
assigned  to  both  of  these  programs  viewed  Rolls-Royce  as  being 
cooperative  about  warranties.  This  relationship  with  the 
production  contractor  is  one  of  many  inportant  historical 
considerations  to  consider  in  warranty  negotiations  and  will 
be  expanded  upon  later  in  this  chapter.  The  iitportance  of  this 
historical  relationship  is  expanded  upon  in  the  analyses  of 
the  General  Electric  engines  reviewed  later  in  the  chapter. 
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B.  ROLLS-BOYCB  r405-Rll-402 

Before  getting  into  any  engine  warranty  analysis,  it  is 
important  to  understand  the  aircraft  acquisition  plan  and  the 
basics  of  the  acquisition  strategy.  The  T-45A  aircraft  and  the 
F405  engine  are  part  of  the  T-45TS  Training  System.  Bought 
from  McDonnell  Douglas  Aircraft  on  a  sole  source  contract  as 
a  non-developmental  item  (NDI)  and  completely  supported  by 
contractor  logistic  support  (CLS) ,  the  T-45A  Goshawk  is  indeed 
a  unique  aircraft  program.  The  NDI  concept  encourages  the 
military  to  buy  equipment  "off-the-shelf"  whenever  possible. 
The  concept  has  been  embraced  by  the  politicians  as  yet 
another  way  for  the  DoD  to  reduce  the  high  costs  of  developing 
new  weapon  systems.  The  Navy  intends  to  support  the  F405 
engine  via  CLS  for  the  life  of  the  program  as  well.  This  makes 
the  F405  unique  from  every  other  engine  in  the  Navy  inventory. 

The  development  and  procurement  of  a  suitable  engine  for 
the  Navy's  T-45A  has  been  a  coir5)lex  and  involved  process.  Like 
its  predecessor,  the  British  Aerospace  Hawk,  the  T-45A 
Goshawk,  which  is  manufactured  in  the  U.S.  by  McDonnell 
Douglas,  was  originally  powered  by  the  Rolls-Royce  F405-RR-400 
engine.  Designed  by  Ardour,  a  prominent  French  aerospace 
engineering  firm,  the  original  F405-RR-400  (Ardour  Mark  861- 
49)  engine  performed  well  on  all  initial  Navy  tests  except  the 
aircraft  carrier  landing  pattern  where  it  was  found  to  be 
underpowered.  The  engine  problems  were  attributed  to  the 
increased  weight  of  the  Navy's  T-45A.  The  beefed  up  landing 
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gear  and  undercarriage  required  to  support  carrier  operations 
added  over  1,000  pounds  to  the  design  weight  of  the  original 
Hawk.  McDonnell  Douglas  and  Rolls-Royce  replaced  the  -400  with 
the  -401  which  had  the  increased  thrust  necessary  to  meet  the 
aircraft  operational  performance  requirements. 

Once  the  engine  performance  problems  were  made  public, 
other  companies  threw  their  hat  in  the  ring.  Since  1987, 
Garrett  has  pursued  the  T-45  program  with  the  hopes  of 
replacing  the  F405  with  its  F124.  In  1990,  the  Defense 
Acquisition  Board  (DAB)  directed  the  T-45  program  to 
investigate  the  feasibility  of  an  alternate  engine. 
Accordingly,  the  Navy  announced  its  intention  to  conduct  a 
conpetition  for  the  production  aircraft  engine  based  on 
performance  and  cost.  The  candidates  that  passed  source 
selection  criteria  were  the  Rolls-Royce  F405-RR-402,  an 
enhanced  version  of  che  F405-RR-401,  and  the  Garrett  F124. 
Although  Rolls-Royce  has  the  incumbent's  advantage,  its 
original  life  cycle  cost  estimates  were  high.  They  have  since 
taken  steps  to  reduce  these  costs  and  increase  warranty 
coverage . 

In  a  recent  conversation  with  the  researcher,  CDR  Wagner, 
the  T-45  APML,  indicated  that  the  future  of  the  engine 
competition  is  uncertain  due  to  a  funding  problem  caused  by 
Congressionally  inposed  budgetary  reductions  (Wagner, 1994) . 

Regardless  of  what  the  outcome  of  the  competition  may  be, 
the  Navy  has  moved  ahead  and  followed  through  on  its  original 
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intention  to  “breakout"  the  engine.  "Breakout"  simply  means 
that,  in  contrast  to  the  previous  procurement  practice  where 
the  engine  was  purchased  along  with  the  aircraft  under  a 
single  contract,  the  F405-RR-401  is  being  purchased  directly 
from  Rolls-Royce  and  provided  to  McDonnell  Douglas  as 
Government  Furnished  Equipment  (GFE)  .  It  is  the  differences  in 
the  engine  warranty  coverage  contained  in  the  original  limited 
rate  initial  production  (LRIP)  contracts  with  McDonnell 
Douglas  and  the  breakout  contract  with  Rolls-Royce  that  are 
the  focal  point  of  this  analysis. 

It  must  be  noted  that  whenever  the  Navy  does  an  engine 
breakout,  the  contract  administration  and  overhead  costs  are 
paid  directly  by  the  Navy.  Additionally,  the  Navy  assumes  the 
risks  of  managing  a  successful  engine  program.  The  risks 
include  those  associated  with  not  only  the  engine  performance 
but  the  delivery  schedule  as  well.  Historically,  this  has 
provided  the  prime  contractor  an  avenue  to  blame  the 
government  for  a  multitude  of  aircraft  production  and 
performance  problems.  When  the  exact  nature  of  a  problem 
cannot  be  traced,  it  is  relatively  easy  for  the  contractor  to 
blame  it  on  the  GFE  and  charge  any  costs  back  to  the  Navy. 
When  an  engine  is  procured  by  the  Prime  Contractor  as  part  of 
the  aircraft  program,  as  was  the  case  with  F405,  any  problems 
that  arise  in  either  performance  or  delivery  are  for  the  Prime 
and  its  subcontractor  to  work  out .  Regardless  of  the 
additional  risks,  the  Navy's  policy  is  to  breakout  the 
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procurement  of  engines  for  production  aircraft. 

There  are  35  T-45A  aircraft  in  the  Navy  inventory  which 
were  produced  under  development  and  LRIP  contracts .  The 
currently  approved  and  budgeted  inventory  objective  of  T-45A 
is  218  aircraft,  the  remainder  to  be  produced  under  production 
contracts.  The  inventory  objective  for  engines  is  expected  to 
be  approximately  300.  There  will  be  over  90  aircraft  delivered 
with  F405-RR-401  engines  installed  by  the  time  a  final  engine 
is  chosen  and  incorporated  into  the  production  line.  Currently 
there  is  no  plan  to  retrofit  the  final  production  engines  into 
the  earlier  aircraft.  This  decision  will  force  the  Navy  into 
the  requirement  to  support  two  different  engines  for  the  same 
aircraft . 

Supporting  two  different  engines  produced  by  the  same 
manufacturer  is  not  a  big  problem.  On  the  other  hand,  the  cost 
of  supporting  two  totally  different  engines  manufactured  by 
different  conpanies  is  a  different  story.  If  the  final  engine 
chosen  is  the  Rolls-Royce  402,  its  high  degree  of  commonality 
with  the  current  401  engine  will  certainly  make  it  a  less 
expensive  option  than  trying  to  support  both  the  Garrett  F124 
and  the  F405-RR-401.  In  the  final  analysis,  it  may  be  too 
costly  to  maintain  support  for  two  completely  different 
engines,  as  the  CLS  for  the  401s  already  in  inventory  must  be 
continued  for  the  usable  life  of  the  engines. 

The  majority  of  problems  encountered  in  the  T-45A  engine 
acquisition  program  stem  from  not  competing  the  engine 
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contract  from  the  very  beginning.  Treating  the  engine  as  part 
of  an  NDI,  “off-the-shelf"  weapon  system  package,  when  design 
and  performance  inprovements  were  anticipated  was  a  costly 
mistake  in  terms  of  both  dollars  and  time.  A  separate 
competitive  engine  acquisition  plan  started  at  the  beginning 
of  the  program  may  have  well  precluded  program  delays.  It  is 
with  this  understanding  of  the  T-45  program's  history  and 
acquisition  strategy  that  the  engine's  warranties  are 
evaluated. 

The  original  aircraft  LRIP  contract  was  broken  down  into 
three  Lots.  Beginning  in  FY88  with  Lot  I,  the  warranty 
provided  the  basic  coverage  for  all  three  of  the  elements 
required  under  Section  2403  including:  conformance  with  design 
and  memufacturing  requirements,  freedom  from  defects  in 
material  and  workmanship,  and  conformance  to  essential 
performance  requirements .  The  time  period  covered  by  the 
warranty  was  290  flight  hours  or  twelve  months  after 
acceptance  c  the  aircraft,  whichever  comes  first. 
Interestingly,  the  warranty  did  not  delineate  any  specific 
EPRs,  just  the  flight  hour  requirement.  The  remedies 
provisions  included  coverage  for  redesign  and  the  cost  of 
transportation.  There  were  no  financial  limitations  placed  on 
the  warranty. 

The  coverage  provided  under  the  contract  for  Lots  II  and 
III  is  identical  in  all  respects  except  for  duration.  In  each 
successive  contract  the  period  of  coverage  was  extended  from 
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290  flight  hours  or  12  months  in  Lot  I  to  360  flight  hours  or 
12  months  in  Lot  II  and  480  flight  hours  or  12  months  in  Lot 
III.  All  three  flight  hour  goals  are  well  within  the  60-hour 
per  month  upper  limit  established  in  the  development 
specification.  The  average  flight  hours  for  aircraft  in  the 
Fleet  are  30  hours  per  month.  There  were  no  limitations  or 
exceptions  associated  with  the  increase  in  flight  hour 
coverage.  The  cost  of  the  warranty  was  not  separately 
negotiated  so  there  is  no  warranty  price  data  available.  The 
warranty  can  be  clearly  categorized  as  an  assurance  warranty. 
This  is  because  of  the  period  of  coverage,  the  level  of 
contractor  control  and  the  minimal  cost  differential  between 
providing  remedies  in  the  pre-  and  post -acceptance  period. 

The  siir5)licity  of  this  warranty  is  its  strength. 
Additionally,  the  fact  that  both  the  aircraft  and  the  engine 
were  under  CLS  gives  the  contractor  the  maximxam  control 
possible  over  obtaining  the  performance  goals  established  by 
the  contract.  This  warranty  is  an  excellent  candidate  for  the 
Navy's  "no-cost"  warranty.  Additionally,  it  should  be  noted 
that  the  redesign  effort  required  to  upgrade  the  400  to  the 
401  configuration  was  paid  for  by  RDT&E  funding  under  the 
aircraft  development  contract. 

The  warranty  included  in  the  FY-94  GFE  breakout  contract 
of  the  F405-RR-401  is  "a  horse  of  a  different  color" .  The 
period  of  coverage  for  both  conformance  to  design  and 
manufacturing  requirements,  and  defects  in  material  and 
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workmanship  is  36  months  or  1000  flight  hours  after 
acceptance,  whichever  occurs  first,  with  the  exception  of  cold 
section  life-limited  parts  which  are  covered  for  2000  flight 
hours  after  acceptance. 

The  use  of  EPRs  was  greatly  increased.  They  include  the 
following  requirements: 

1.  Maximum  allowable  thrust  deterioration  will  be  no  more 
than  6.5%  for  1000  flight  hours  after  acceptance. 

2.  Maximxim  allowable  specific  fuel  consumption  deterioration 
will  be  no  more  than  5.5%  for  1000  flight  hours  after 
acceptance. 

3.  Operation  without  surge  for  1000  flight  hours  or  36 
months,  whichever  occurs  first. 

The  warranty  then  goes  on  to  individually  list  each  major 
hot  section  conponent  and  provide  life  limit  lower  bounds  in 
terms  of  hours,  cycles  and  counts  and  specifies  the  end  of 
their  warranty  period  to  be  when  the  first  of  any  of  theses 
operating  life  specifications  is  obtained.  As  if  this  were  not 
enough,  the  warranty  contains  a  final  clause  that  requires  the 
engine  to  meet  the  specification  requirements  not  delineated 
in  the  warranty  for  a  period  of  48  months  of  operation  or  2500 
flight  hours,  whichever  is  longer,  after  final  acceptance.  At 
an  average  engine  utilization  rate  of  30  hours  per  month  this 
period  would  be  approximately  seven  years . 

With  these  increased  periods  of  coverage  it  was  not 
surprising  to  see  changes  in  the  terms  of  the  remedies  offered 
and  the  establishment  of  specific  financial  liabilities.  The 
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first  to  go  was  the  shipping  and  handling.  The  contractor's 
responsibility  was  reduced  to  furnishing  materials  to  the 
government  at  the  original  point  of  delivery  or  the 
contractor's  plant.  This  is  significant  when  considering  the 
plant  is  in  the  United  Kingdom. 

The  liability  limitations  are  as  complex  as  the  clauses 
themselves.  Basically,  Rolls-Royce  established  a  limit  of  2 
million  pounds  sterling  for  redesicpn  and  qualification  if  the 
government  buys  20  engines.  This  financial  limit  allows  for  a 
pro-rated  adjustment  up  or  down  based  on  the  number  of  engines 
actually  procured  under  the  contract.  The  cost  are 
specifically  to  be  considered  exclusive  of  profit  and  if  the 
costs  exceed  the  limit  they  will  be  shared  equally  by  the  U.S. 
Government  and  the  contractor. 

The  warranty  has  a  distinctively  different  approach  from 
the  one  used  in  the  aircraft  LRIP  contract.  In  this  warranty 
there  was  a  concerted  effort  on  the  part  of  the  government  to 
extend  the  period  of  coverage  significantly  into  the  post- 
acceptance  period.  The  technical  nature  of  such  a  contract 
warranty  is  better  suited  for  a  program  like  the  T-45A  which 
is  conpletely  supported  by  contractor  personnel  than  for  a 
combat  aircraft  engine,  as  it  would  be  difficult  to  administer 
by  active  duty  personnel. 

The  fact  that  the  contractor  sought  relief  from  the 
virtually  unlimited  risk  and  corporate  liability  indicates 
that  the  nature  and  economic  characteristics  of  the  FY94 
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engine  breakout  contract  warranty  was  a  significant  change 
from  its  predecessor.  The  EPR  clauses  found  in  this  new 
contract  warranty  can  be  accurately  depicted  as  an  insurance 
warranty . 

C.  ROLLS-ROYCI  F402-RR-408 

As  Stated  earlier,  the  problems  experienced  with  the 
procurement  and  support  of  the  Rolls-Royce  F402-RR-408  Pegasus 
engine,  used  in  the  Marine  Corps  AV-8B  Harrier  aircraft, 
indicate  that  the  use  of  arbitrary  operating  life  EPR 
warranties  in  engine  production  contracts  might  be 
inappropriate.  Contracted  for  in  May  of  1988,  the  408  is  the 
latest  of  three  Rolls-Royce  engines  to  be  used  in  the  AV-8B 
Harrier.  Preceded  by  the  F402-RR-406  and  the  406A,  the  408  has 
been  plagued  by  problems,  including  some  serious  enough  to 
shut  down  the  production  line.  One  of  the  more  significant 
problems  experienced  has  been  with  the  inability  to  attain  the 
warranted  operating  life  of  the  engine  hot  section.  According 
to  Jim  Carrol,  the  engine  Progreun  Manager  in  AIR-536,  Rolls- 
Royce  is  working  very  hard  to  deliver  the  product  it  promised. 
(Carrol,  1994) 

One  of  the  promises  Rolls-Royce  made  was  that  the  408 
engine  would  have  a  1000-hour  hot  section.  The  problem  is  that 
they  are  only  getting  600  hours  out  of  the  HP  Turbine  blades. 
Right  now  Rolls-Royce  is  expending  tremendous  resources  in  an 
effort  to  correct  the  problems.  Fortunately  for  the  Navy,  the 


90 


work  is  being  covered  under  the  warranty.  When  asked  by  the 
researcher  what  kind  of  intact  this  "severe"  problem  was 
imposing  on  aircraft  availability,  the  answer  given  by  the 
Steve  Clark,  the  engine  APML  from  AIR-410,  was  "None!"  (Clark, 
1994)  This  was  difficult  to  understand.  How  could  this  be?  The 
life  limits  of  the  new  408  engine  hot  section  were  critical 
enough  to  be  considered  an  "essential  performance 
requirement".  Why  then  was  there  no  inpact  on  the  aircraft 
availability?  This  question  led  to  several  interesting 
discussions  with  program  representatives  throughout  NAVAIR. 

It  was  explained  to  the  researcher  that  the  Navy  and 
Marine  Corps  had  originally  gone  to  Rolls-Royce  requesting 
that  they  do  something  to  inprove  upon  the  thrust  of  the 
original  406  and  406A  engines.  The  operator's  wanted  an  engine 
with  more  thrust.  After  careful  consideration,  Rolls-Royce 
indicated  that  although  it  could  not  achieve  the  level  of 
thrust  inprovements  desired  with  its  new  engine,  it  could  get 
significantly  better  life  from  its  hot  section.  What  ensued 
was  a  life-cycle  cost  analysis  to  justify  the  procurement  of 
the  408  based  upon  the  inproved  reliability  of  the  turbine. 

The  increase  in  life  expectancy  and  reduced  life  cycle 
costs  were  used  as  marketing  tools  by  Rolls-Royce.  The  entire 
engine  world  seems  driven  to  prove  that  it  is  possible  to 
reduce  the  life  cycle  cost  of  an  engine  by  squeezing  more  life 
out  of  the  hot  section.  The  Navy  progreun  management  folks 
basically  said,  "Put  your  money  where  your  mouth  is  and  we  got 
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ourselves  a  deal".  Rolls-Royce  answered  the  call  and  signed  up 
to  a  contract  with  a  warranty  that  was  supposed  to  "hold  their 
feet  to  the  fire".  (Carrol,  1994) 

The  F402-RR-408  engine  has  been  unable  to  achieve  the  1000 
hour  hot  section  operating  life  promised  in  its  warranty.  The 
current  average  hot  section  operating  time  before  repair  is 
approximately  600  to  700  hours.  So  one  would  expect  this 
significantly  reduced  operating  life  to  eventually  affect 
aircraft  availability.  Fortunately  for  the  Harrier  program 
office,  the  ILSP  was  developed  to  support  the  406  which  was  a 
500-hour  engine.  Accordingly,  it  is  difficult  to  understand 
how  the  Navy  could  require  Rolls-Royce  to  stand  behind  this 
operating  life  performance  specification  estimate  when  it  is 
obviously  not  "essential"  to  the  operational  availability  of 
the  aircraft. 

The  actual  terms  of  the  408  warremty  include  all  the 
clauses  required  by  Section  2403.  The  warranty  requires  the 
engine  to  be  free  from  defects  in  material  and  workmanship, 
and  to  conform  to  design  and  manufacturing  requirements  for 
300  flight  hours  or  12  months  after  the  first  flight  of  the 
engine,  or  3  years  after  acceptance,  whichever  comes  first. 

The  EPRs  include  meeting  requirements  established  for 
individual  engine  conqponents.  These  components  listed  in  the 
warranty  included  specific  operating  life  limits  calculated  in 
engine  flight  hours.  Engine  Monitoring  System  (EMS)  life 
counts  or  cycles  as  well  as  calendar  dates: 
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1.  Thrust  values  and  specific  fuel  consumption  specification 
requirements  for  1000  engine  flight  hours,  equivalent 
engine  EMS  life  counts  or  six  (6)  years  after  acceptance, 
whichever  comes  first. 

2.  Operating  periods  for  any  hot  section  part  of  1000  engine 
flight  hours,  equivalent  EMS  life  counts  or  six  (6) 
years,  whichever  comes  first. 

3.  Operating  periods  for  any  cold  section  part  of  2000 
engine  flight  hours,  or  EMS  cycles,  or  ten  (10)  years 
after  acceptance. 

4 .  Operation  free  of  non -recoverable  or  recoverable  surge 
for  six  years  after  acceptance  or  1000  flight  hours, 
whichever  occurs  first. 


The  rights  and  remedies  offered  are  standard  and  include 
provisions  for  redesign.  They  establish  specific  cash  limits 
for  liability  associated  the  timely  return  of  repaired  parts 
and  the  incorporation  of  redesign  parts.  Exceptions  and 
conditions  are  established  in  which  the  government  will  bear 
the  cost  of  transportation  to  and  from  the  contractor's  plant 
and  caps  the  financial  liability  of  meeting  any  warranty  costs 
at  10.5  million  pounds  sterling.  Should  the  costs  exceed  that, 
they  will  be  equally  shared  between  the  government  and  the 
contractor. 

This  warranty,  much  like  the  one  negotiated  for  the  F405 
breakout,  significantly  extends  the  coverage  into  the  post¬ 
acceptance  period.  This  aspect,  coupled  with  the  limited 
control  of  the  contractor  to  ensure  the  specifications  are 
met,  significantly  shifts  the  risks  to  the  contractor  and  is 
therefore  representative  of  an  insurance  warranty. 
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As  an  interesting  side  note,  the  program  management 
personnel  interviewed  by  the  researcher  are  fully  aware  of  the 
financial  limitations  associated  with  warranty  costs.  They 
expressed  some  concern  that  they  might  be  getting  a  bill  to 
cover  their  portion  of  the  cost  beyond  the  10.5  million  pounds 
for  which  they  are  liable.  It  was  evident  that  they  were  not 
fully  aware  of  the  actual  current  costs  charged  to  the 
warranty  account  and  it  appeared  as  if  they  were  afraid  to 
ask.  Again  it  can  be  seen  that  any  attempt  to  shift  the  risk 
to  the  contractor  is  bound  to  be  met  by  requests  for 
limitations  or  exceptions.  If  there  were  not  any  limitations, 
the  procurement  cost  would  have  to  include  the  exorbitant  cost 
of  such  a  warranty.  The  request  to  establish  liability  limits 
are  ready  indicators  that  the  specification  parameters 
stipulated  have  forced  the  nature  of  the  warranty  to  change 
and  therefore  exceed  the  realm  of  a  "no-cost*  warranty. 

The  next  three  sections  look  at  engine  products  produced 
by  General  Electric.  As  stated  earlier  in  this  chapter,  the 
relationship  a  company  shares  with  the  government  is  an 
important  aspect  in  the  negotiation  of  a  warranty.  This  is 
made  evident  in  the  differences  in  the  warranties. 

O.  OBNBRAL  BLBCTRZC  F404-GB-400/402 

This  section  looks  at  the  historical  problems  associated 
with  the  General  Electric  F404-GE-400  used  in  the  McDonnell 
Douglas  Hornet,  F/A-18A/B  &  C/D.  The  F404  program  began  in 
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1975.  General  Electric  began  production  of  the  F404  in  1980 
and,  by  the  end  of  March  1990,  had  shipped  over  1,900  engines. 
The  F404  enhanced  performance  engine  has  been  designated  as 
the  F404-GE-402.  From  the  beginning  the  approach  use  for  the 
F404  development  was  different  and  emphasized  operational 
suitability  and  reliability,  as  well  as  performance  and 
weight.  The  use  of  cost  plus  incentive  fee  development 
contracts  for  reliability  and  maintainability  and  an  alternate 
or  second-source  contractor  for  production  were  the  type  of 
initiatives  embraced  by  the  program  to  get  the  best  possible 
product  at  a  given  cost . 

With  regard  to  warranty  use,  the  early  contracts  for  Lots 
I  through  III  provided  no  explicit  warranty  coverage.  The 
warranty  coverage  for  Lots  IV  through  IX  provided  for  basic 
materials  and  workmanship,  and  design  and  manufacturing,  from 
the  time  of  acceptance  until  the  engine  was  installed  in  an 
aircraft  (McLaughlin,  1994) .  Beginning  in  1985  with  Lots  X  and 
XI,  the  Navy  adopted  a  more  comprehensive  warranty  that  met 
the  newly  mandated  weapon  system  warranty  requirements .  So  the 
condition  here  is  one  in  which  the  engine  development 
statement  of  work  (SOW)  was  written  before  the  use  of  weapon 
system  warranties  became  mandatory.  This  condition  is 
considered  to  have  a  significant  impact  on  the  final 
negotiated  cost  of  a  warranty  (Balaban,  1985) . 
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1.  r404>6S-400  Lot  XZ 


The  warranty  for  the  Lot  XI  contract  included  all  the 
clauses  required  by  Section  2403,  including  clauses  covering 
EPRs  which  were  extremely  conplex.  The  warranty  included 
requirements  to  meet  the  following  specifications: 


1.  Delivered  free  from  defects  in  materials  and  workmanship, 
and  conform  to  design  and  manufacturing  requirements  for 
a  period  of  200  flight  hours  after  acceptance. 

2.  Maximum  deterioration  limits  on  thrust,  specific  fuel 
c  sunption,  acceleration/deceleration  as  well  as  meeting 
Si  cifications  for  starting  altitude  and  time  to 
stabilized  idle  thrust  for  a  period  of  100  engine  flight 
hours,  300  operating  hours  or  two  years,  whichever  occurs 
first . 

3 .  Operating  period  for  any  hot  section  part  requiring 
repair  or  replacement  of  six  years  or  75%  of  the  design 
specification  expressed  in  terms  of  Equivalent  Full 
Thermal  Cycle  (EFTC) .  EFTC  equates  to  a  change  of  engine 
power  from  idle  to  intermediate  or  above  and  back  to  idle 
as  mathematically  determined  in  the  Engine  Monitoring 
System  (EMS)  . 

4.  Operating  period  for  any  cold  section  part  for  ten  years 
or  75  %  of  the  design  specification  for  operating  life 
expressed  in  terms  of  Equivalent  Low  Cycle  Fatigue  Cycle 
(ELCFC)  .  ELCFC  is  an  accumulation  of  engine  power  changes 
calculated  as  follows: 


ELCFC  =  FLCFC  -  (PLCFC  -  FLCFC)  (KB)  where; 


•  FLCFC  =  Full  Low  Cycle  Fatigue  Cycle  =  a  change  in  engine 
power  from  off  to  intermediate  or  above  and  back  to  off. 

•  PLCFC  =  Partial  Low  Cycle  Fatigue  Cycle  =  a  change  in 
engine  power  from  12,800  rpm  to  15,500  rpm  and  back  to 
12,800  rpm;  and 

•  KB  =  Damage  factor  defined  differently  for  each  part 
listed.  The  KB  factor  listed  for  the  Stage  1  Fan  Disk  is 
0.045. 
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5.  Protection  against  surge  problems  for  1500  engine  flight 
hours  or  5  years,  which  ever  comes  first. 

The  rights  and  remedies  portions  of  the  warranty  were 
standard  and  provide  all  engineering  and  hardware  necessary  to 
complete  the  redesign,  qualification  testing,  and  bench 
testing  for  repeated  warranty  breaches  for  all  EPRs. 
Additional  provisions  require  the  contractor  to  provide  all 
parts  and  labor  to  incorporate  the  redesign  for  any  part  that 
has  a  life  of  half  of  what  is  specified  and  any  surge  breach. 

In  addition  to  the  normal  provisions  found  in  the 
Exceptions  and  Conditions  portion  of  the  warranty  regarding 
proper  maintenance  and  operations,  negligent  installation  by 
non-contractor  personnel,  substitution  of  non-contractor 
parts.  Battle  Damage  and  FOD,  it  requires  the  government  to 
bear  the  cost  of  transportation  to  and  from  the  contractor's 
plant .  The  government  is  also  required  to  fund  and  conduct  any 
full  scale  development  and  qualification  testing  and  provide 
the  engines  necessary  for  the  testing.  Lastly,  stipulations 
concerning  statistical  life  calculations  exclude  parts 
delivered  by  Pratt  and  Whitney  or  suppliers  other  than  General 
Electric . 

The  last  provision  covered  in  this  analysis  of  NAVAIR 
and  GE's  first  engine  warranty  to  comply  with  the  newly 
mandated  coverage  is  the  most  indicative  of  its  change  in 
nature.  General  Electric's  desire  to  protect  itself  from  the 
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uncertainty  and  risk  associated  with  this  warranty  was  clearly 
expressed  in  the  Limitation  of  Liability.  It  specified  that 
"the  limitation  of  liability  for  all  remedies  contenplated  by 
paragraphs  B.3  and  B.4  shall  be  $8,500,000.00"  Paragraphs  B.3 
and  B.4  are  the  provisions  concerning  life  limits  for  hot  and 
cold  section  corrqponents .  Unlike  the  Rolls-Royce  contracts  that 
offer  a  cost  sharing  provision  for  all  limits  on  EPRs,  this 
warranty  firmly  and  absolutely  limited  General  Electric's 
financial  liability  over  operating  life  EPRs. 

This  warranty  serves  as  an  early  and  excellent  example 
of  the  economic  effects  of  requiring  the  contractor  to 
guarantee  the  operating  life  of  any  engine  component 
significantly  into  the  post-acceptance  period.  Specifications 
given  in  terms  of  ELCFCs  and  EFTCs  and  whichever  comes  first 
are  clear  attempts  to  limit  the  period  of  liability.  Further 
limitations  are  added  which  require  the  contractor  to  pay  for 
parts  and  labor  of  any  redesign  requirement  only  if  the 
achieved  life  is  less  than  half  of  what  is  specified  in  the 
warranty  which  is  set  at  75%  of  the  original  design 
specification.  In  essence,  the  redesign  warranty  is  applicable 
to  only  37.5%  of  the  design  specification.  This  is  indicative 
of  the  contractor's  intent  to  charge  the  government  for  any 
redesign  efforts  involved  with  components  that  achieve  greater 
than  37.5%  of  operating  life  design  specification.  The  final 
stroke  is  the  financial  cap  established  in  the  Limit  of 
Liability  paragraph.  These  contractual  efforts  clearly 
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indicate  the  contractor's  awareness  of  the  economic  effects  of 
uncertainty  and  risk  associated  with  operating  life  EPRs  and 
are  indicative  of  an  insurance  warranty. 

2.  F404-GB-400  Lot  XZZ 

In  the  wake  of  the  performance  problems  experienced  in 
the  Fle^t  with  the  F404  and  the  necessary  reduction  in  the 
operating  life  limits  of  nximerous  components  the  terms  and 
conditions  of  the  warranty  written  for  the  Lot  XII  contract 
make  for  an  interesting  cort^sarison .  The  provisions  for 
delivery  free  from  defects  in  material  and  workmanship,  and 
conformance  to  design  and  manufacturing  requirements  were 
expanded  to  include  all  specification  requirements  of  the 
contract  for  a  period  of  300  engine  operating  hours.  Engine 
operating  hours  represent  all  hours  of  operation  both  before 
and  after  acceptance.  This  warranty  period  is  therefore 
equivalent  to  an  operating  period  of  less  than  10  months. 

The  way  the  EPRs  are  specified  indicates  an  attempt  to 
limit  the  contractor's  liability  as  well: 


1.  Thrust  deterioration  specifications  were  relaxed  from 
within  98  and  97%  of  specified  values  in  Lot  XI  to  a  not 
to  exceed  deterior£.tion  of  5%.  The  operating  period 
changed  from  100  engine  flight  hours,  300  engine 
operating  hours  or  two  years,  to  625  operating  hours. 

2.  Specific  Fuel  Consumption  (SFC)  deterioration  limits  were 
changed  to  a  not  to  exceed  value  of  5%  of  specification 
for  625  operating  hours  as  well. 


3.  Hot  section  life  limits  introduced  the  use  of  the  BIO 
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Weibull  life  distribution  for  the  hot  section  as  a 
determining  factor  of  contractual  con^liance  with  the 
EFTC  values  specified  in  the  warranty  which  are  75%  of 
design  specification.  BIO  Life  is  defined  in  later  GE 
contracts  as:  Rated  life,  the  time  by  which  10%  of  the 
specified  parts  will  have  failed. 

4.  Cold  section  life  limits  require  the  use  of  the  BO.l 
Weibull  distribution  for  structural  life  be  applied  to 
the  ELCF  values  specified  in  the  warranty  which  are  75% 
of  design  specification.  BO.l  Life  is  defined  in  later  GE 
contracts  as:  Rated  life,  the  time  by  which  0.1%  of  the 
specified  parts  will  have  failed. 

5.  The  final  stipulation  limits  the  contractor's  exposure  to 
risk  by  requiring  that  they  be  notified  in  the  event  of 
any  warranty  breach  of  hot  section  operating  life  within 
five  years  and  any  cold  section  operating  life  within  ten 
years  after  the  last  engine/module  tendered  for  delivery. 


The  addition  of  the  repair  of  all  "secondary  damage" 
to  the  remedies  covered  under  material  and  workmanship,  design 
and  manufacturing  was  considered  a  big  plus  on  the  part  of  the 
government.  The  "secondary  damage"  clause  gave  the  government 
an  avenue  to  collect  against  "damage  to  parts  within  the 
engine  caused  by  the  rupture  of  a  part  which  is  incorporated 
in  that  engine  or  by  an  engine  section  malfunction."  The  term 
as  defined  in  the  warranty  specifically  excludes  "damage  to 
other  engine  or  any  other  property  external  to  the  instant 
engine  or  any  consequential  damages." 

With  regards  to  remedies  of  EPR  breaches  which  require 
redesign,  the  contractor  agrees  to  provide  only  the  hardware 
necessary  to  eliminate  the  cause  of  the  breach  for  each  engine 
which  has  accrued  at  least  300  operating  hours  since 
acceptance  and  stipulates  that  the  government  will  fund  any 
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design  and  development  work  necessary  for  qualification  of  a 
modification.  It  also  requires  that  if,  after  correction 
action  is  taken,  it  is  determined  that  a  breach  did  not  occur, 
then  the  government  will  compensate  the  contractor  to  pay  for 
any  work  conpleted  in  the  effort. 

With  all  of  the  technical  specifications  negotiated 
and  duration  periods  defined.  General  Electric  closes  the  door 
on  its  exposure  to  unlimited  risk  in  the  Limitation  of 
Liability  paragraph  which  stipulates  that  "The  contractor's 
liability  for  remedies  reported  under  paragraph  B.2  (all  EPRs) 
shall  not  be  greater  than  10%  of  the  total  contract  price" .  It 
is  evident  in  the  wording  of  this  warranty  that  the  contractor 
has  taken  further  steps  aimed  at  reducing  its  risk  and 
potential  liability  associated  specifically  with  EPRs  which 
significantly  extend  the  period  of  coverage  into  the  post¬ 
acceptance  period.  The  obvious  lack  of  concern  for  the  other 
warranty  clauses  confirms  that  they  function  as  an  assurance 
warranty.  Conversely,  the  extensive  efforts  to  technically  and 
contractually  limit  the  terms  of  the  EPRs  is  indicative  of  an 
insurance  warranty . 

B.  OBNBRAL  BLBCTRZC  FllO-OB-400 

The  General  Electric  FllO-GE-400  is  an  Air  Force  managed 
engine  being  used  in  the  Navy  F-14D  aircraft .  The  original  Air 
Force  production  contract  was  signed  in  December  1984  before 
Congress  enacted  either  Section  794  or  2403.  According  to  the 
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IDA  Paper,  "it  provides  a  good  exanple  of  one  of  the  more 
sophisticated  warranties  from  the  pre-mandated  era" .  (Kuenne, 
1987)  In  a  follow-on  contract  in  1986,  the  Navy  procured  292 
engines  from  General  Electric  and  has  procured  an  additional 
60  engines  in  a  separate  buy.  According  to  Mr.  Karl  Matson, 
the  GE  FllO  Progreun  Manager,  the  procurement  price  of  the  FllO 
is  approximately  $3.44  million  per  copy.  (Matson,  1994} 
Although  similar  in  many  respects  to  the  original  Air  Force 
contract  warranty,  the  economic  characteristics  of  the  Navy's 
first  FllO  contract  warranty  are  distinctly  different.  The 
compatibility  of  this  warranty  with  the  Navy's  FllO  engine 
acquisition  strategy  and  the  F-14D  program  is  evaluated  on  its 
own  merit. 

The  Navy  FllO-GE-400  contract  warranty  has  several  unique 
characteristics.  First,  although  negotiated  in  the  post- 
mandated  era,  there  is  no  specific  design  and  manufacturing 
clause  and  second,  the  performance  specifications  listed  in 
the  warranty  are  not  referred  to  as  EPRs .  The  warranty 
specifies  the  operating  life  limits  in  terms  of  Total 
Accumulated  Cycles  (TAC)  .  TAC=  LCFC  +  FTC/4  +  CIC/40.  FTC  and 
LCFC  are  the  same  as  previously  defined  above  in  the  F404 
discussion.  Cruise  Intermediate  Cruise  (CIC)  is  the  equivalent 
of  a  cycle  from  cruise  to  intermediate  and  back  to  cruise 
power  settings  as  measured  by  the  Engine  Monitoring  System 
(EMS) .  The  warranty  does  provide  for  the  following: 
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1.  Freedom  from  defects  in  material  and  workmanship, 
conformance  to  the  drawings  in  the  current  parts  list, 
and  any  condition  rendering  an  engine  unusable  or 
unse^iceable  or  causing  it  to  operate  in  other  than 
within  itaintenance  limits,  for  a  period  of  two  years  or 
250  engine  flight  hours  or  290  engine  operating  hours, 
whichever  comes  first. 

2.  Thrust,  SFC,  afterburner  light-off,  acceleration  and 
deceleration,  and  altitude  starting  engine  stabilization 
as  specified  in  the  engine  specification  for  a  period  of 
250  flight  hours  or  290  engine  operating  hours  or  two 
years  from  acceptance,  whichever  comes  first. 

3 .  Hot  section  parts  operating  without  failure  equiring 
repair  or  replacement  for  a  period  of  five  y  3  or  3000 
TAC. 

4 .  Cold  section  parts  operating  without  requiring  repair  for 
five  years  or  3000  TAC;  without  experiencing  failure  or 
requiring  replacement  for  eight  years  or  6000  TAC. 

5.  Operation  surge  free  for  five  years  or  3000  TAC  after 
acceptance  which  ever  comes  first. 


The  remedies  provide  for  breaches  of  warranty  items  listed 
in  paragraph  1.  above  were  limited  to  just  providing  the 
replacement  parts  required  to  eliminate  the  cause  of  the 
breach.  For  the  several  performance  specifications  listed  in 
ps^®9^3ph  2.  above,  the  remedies  provide  full  engineering  and 
hardware  necessary  to  conqplete  the  redesigni,  development  and 
testing,  parts  and  labor  as  well  technical  data 
revision  for  repeated  breaches  which  have  a  significant 
adverse  impact  on  the  operability  or  readiness  and  are  caused 
by  design  deficiency. 

The  hot  section  warranty  remedies  include  replacement 
parts  to  eliminate  the  breach,  engineering  and  redesign 
hardware,  as  well  as  development  and  qualification  testing 
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support  for  parts  having  a  BIO  life  without  repair  of  less 
than  3000  TAC.  In  addition,  parts  and  labor  and  technical  data 
are  included  for  any  BIO  life  of  1500  TAC  or  less. 

The  cold  section  warranty  remedies  are  similar  in  all 
respects  to  the  hot  section  except  it  uses  the  BO.l  life 
determination  and  the  extended  life  limits  associated  with  the 
cold  section  specifications.  The  remedies  for  the  surge 
warranty  are  the  same  as  those  governing  the  other  paragraph 
2.  performance  specifications.  It  specifies  that  all 
development  and  qualification  testing  for  any  redesign  will  be 
funded  or  conducted  by  the  government  and  that  the  government 
will  provide  the  necessary  engines. 

The  remaining  paragraphs  include  the  standard  exceptions 
and  conditions  found  in  most  engine  warranties  but  the 
limitations  of  liability  are  very  explicit.  The  warranty 
states  that  the  contractor's  liability  for  any  remec3^  shall  be 
no  greater  than  the  sum  of  the  value  calculated  from  the 
following  equations  where  L  is  the  limit  of  liability  and  N  is 
the  nximber  of  engines  procured  iinder  the  terms  of  the 
contract : 

1.  For  the  aggregate  of  paragraph  1.  remedies: 

L  =  (N/720  X  $61. IM) 

2 .  For  the  aggregate  of  paragraph  2 .  remedies : 

L  =  (N/720  X  $48M) 

3 .  For  the  aggregate  of  paragraph  3 . ,  4 . ,  and  5 .  remedies : 

L  =  (N/720  X  $45M) 

Even  this  early  contractual  attempt  to  extend  the 
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period  of  warranty  into  the  post -acceptance  period  was  met 
with  a  very  calculated  limit  of  financial  liability  negotiated 
in  behalf  of  the  contractor.  This  is  once  again  indicative  of 
an  insurance  warranty . 

F.  QBNBRAL  BLBCTRIC  F414>aB-400 

With  the  historical  background  of  engine  warranties 
provided  thus  far,  the  analysis  now  focuses  on  the  warranty 
approaches  being  considered  for  use  with  the  General  Electric 
F414-GE-400  engine  now  in  development  for  use  in  the  new 
McDonnell  Douglas  F/A-18  E/F.  This  analysis  was  based  on  data 
and  material  obtained  during  phone  and  personal  on-site 
interviews  conducted  with  program  management  representatives 
from  both  the  Navy  and  General  Electric  Aircraft  Engines 
(GEAE)  . 

The  F414  development  effort  through  Engineering  and 
Manufacturing  Development  (E&MD)  is  estimated  to  cost  over 
$700  million.  What  began  in  1987  with  the  first  series  of 
optimization  studies  was  a  program  "structured  to  minimize 
development  risk".  The  Program  Objectives  and  Milestones 
(POA&M)  chart  is  included  as  Figure  1.  There  is  an  obvious 
positive  attitude  towards  the  program  throughout  the  Navy  F414 
staff.  With  aircraft  production  not  scheduled  to  begin  in 
2001,  the  program  management  from  AIR-536  believe  that  there 
is  anple  time  and  testing  in  the  engine's  development  schedule 
to  ensure  success.  Mr.  Dan  Squire,  of  AIR-536,  informed  the 
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researcher  that  there  will  be  over  10,000  hours  of  testing 
conducted  under  the  developn^nt  contract  prior  to  the  first 
aircraft  test  flight,  scheduled  for  late  in  calendar  year 
1995.  When  queried  with  regards  to  the  essential  performance 
requirements  criteria  expected  in  the  production  contract,  Mr. 
Squire  indicated  that  the  Navy  was  expecting  to  pursue  thrust 
retention  and  specific  fuel  consumption  within  2%  of 
specification  for  2000  flight  hours.  He  added  that  the  Navy 
had  contracted  with  GEAE  to  develop  and  build  an  engine  with 
a  2 000 -hour  hot  section  and  a  40 00 -hour  cold  section.  He 
explained  that  the  longer  the  period  between  required  removal, 
the  cheaper  the  life  cycle  cost  would  be.  When  asked  by  the 
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researcher  if  these  specifications  were  realistic  and 
obtainable  given  the  history  of  life  limit  reductions  faced  by 
the  F404  program,  he  indicated  that  he  believed  they  were. 
(Squire,  1994) 

The  rational  for  this  optimism  was  the  program's  use  of 

Damage  Tolerant  Design  (DTD)  requirements.  The  Low  Cycle 

Fatigue  (LCF)  criteria  previously  used  assxxmed  the  components 

were  all  defect  free.  The  new  DTD  criteria  accounts  for 

allowable  defects  in  its  determination  and,  in  essence,  "beefs 

up"  the  reliability  of  the  engine.  This,  of  course,  comes  at 

some  cost,  as  there  is  always  a  trade  off  with  every  design 

decision.  In  this  case  it  came  in  the  form  of  added  weight. 

According  to  Mr.  Kevin  Field,  the  GE  F414  Program  Manager, 

approximately  42  additional  pounds  were  attributed  to  the  DTD 

requirement  (Field,  1994) .  He  added  that  even  though  GE  had 

not  received  any  relief  from  the  meocimum  weight  specification 

'  ? 

of  the  engine,  they  were  able  to  make  up  the  difference  in 
other  areas. 

The  estimated  per  \init  cost  of  the  F414  is  $2.3  million 
based  on  the  250th  unit.  (Field,  1994).  The  proposed  warranty 
has  provisions  for  the  listing  of  selected  EPRs  as  a  separate 
attachment  to  the  basic  warranty.  The  cost  and  efficiency  of 
the  warranty  will  depend  on  which  EPRs  are  finally  chosen  and 
how  they  are  applied.  As  has  been  the  case  in  the  warranties 
reviewed,  the  operating  life  EPRs  are  expected  to  have  the 
most  significant  inpact  on  the  warranty  cost  and  efficiency. 
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The  warranty  approach  being  considered  for  the  F414  is  an 
adaption  of  the  life  management  approach  discussed  earlier.  A 
separate  F414  Life  Management  Plan  is  intended  to  be  a  an 
attachment  to  the  warranty  as  well.  This  approach  adopts  a  low 
risk,  easily  obtainable  warranted  service  life  for  the  first 
production  Lot  based  on  the  proven  engine  performance  to  date 
and  the  statistical  significance  of  the  data  available  through 
the  development  phase  (McLaughlin,  1994) .  The  program  then 
requires  the  contractor  to  upgrade  the  warranted  service  life 
coverage  for  the  entire  inventory  of  previously  accepted 
engines  to  the  most  recently  negotiated  service  life 
identified  as  an  EPR  in  the  warranty  of  each  subsequent  Lot. 

This  approach  has  some  real  merit  in  the  way  that  it 
minimizes  the  uncertainty  associated  with  early  predictions  of 
service  life.  The  potential  contractor  liability  is 
significantly  reduced  and  the  government  only  asks  the 
contractor  to  sign  up  to  incremental  increases  in  service  life 
based  on  achieved  service  life.  This  changes  the  situation 
from  one  of  uncertainty  to  one  of  definable  risk.  Although 
this  is  a  step  in  the  right  direction,  there  might  still  be 
cause  for  concern.  The  economic  nature  of  the  warranty  is 
still  subject  to  change  if  the  clauses  are  worded  in  such  a 
way  as  to  create  an  insurance  function. 

The  warranty  approach  proposed  for  the  F414  also  intends 
to  include  the  use  of  some  incentive  fee  for  criteria  that  are 
yet  to  be  determined.  It  includes  provisions  for  secondary 
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damage,  analysis  of  defects  and  failures,  redesign,  and  splits 
the  shipping  costs;  contractor  in  CONUS,  government  to  CONUS. 

The  proposed  warranty  approach  does  take  into  account  the 
majority  of  "lessons  learned"  regarding  aircraft  engine 
warranties.  One  notable  exception  was  in  the  area  of 
determining  EPRs  early  in  the  E&MD  phase.  In  a  recent 
conversation  with  Mr.  Kevin  Field,  the  GEAE  F414  Navy  Program 
Integrator,  GE  still  did  not  have  a  definitized  list  of  EPRs 
from  the  Navy.  This  delay  precludes  any  efforts  the  contractor 
may  undertake  during  development  to  reduce  the  risk  associated 
with  the  specified  performance  criteria.  Additionally,  he 
indicated  that  there  was  no  service  life  listed  in  the 
production  specification.  If  this  is  true,  it  could  pose  a 
serious  problem  when  determining  EPRs. 

As  explained  by  Mr.  Dave  Pauling,  AIR-5362  Branch  Head, 
the  Navy  has  experienced  problems  in  the  past  when  performance 
specifications,  which  were  delineated  in  Section  3 
(Requirements)  of  the  development  contract,  are  not  included 
the  Section  3  of  production  contract  specification.  It  had 
been  almost  common  practice  for  the  contractor  to  build 
production  engines  to  a  qualified  parts  list  developed  as  a 
result  of  qualification  during  development.  The  real  problem 
with  working  to  a  parts  list  surfaced  when  the  Navy  began 
experiencing  engine  performance  levels  below  the  design 
specification  and  pursued  resolution  via  the  warranty.  They 
thought  they  had  contracted  for  an  engine  that  met  the  design 
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specification  when,  in  fact,  the  parts  list  in  the  production 
contract  took  precedence  over  the  performance  specification 
given  during  development.  This  has  resulted  in  an  initiative 
to  ensure  the  design  specification  is  listed  in  Section  3  of 
the  production  contract  as  well.  (Pauling,  1994)  This  is 
critical  to  the  success  of  the  Navy's  desire  to  effectively 
contract  for  EPRs  because,  according  to  the  NAVAIR  Office  of 
Counsel,  the  Navy  cannot  legally  apply  an  EPR  specification 
which  is  not  called  out  in  Section  3  of  the  production 
contract  (Townsend,  1994) . 

Although  the  F414  represents  one  of  the  most  comprehensive 
warranty  approaches  ever  to  be  developed,  there  is  still  a 
potential  for  significant  inefficiencies  based  on  the  late 
deteaonination  of  EPRs,  duration  of  operational  life  coverage, 
required  specifications  not  in  the  production  contract,  and 
limitations  of  liability  established  at  the  final  stage  of  the 
contract  negotiation.  The  need  to  have  a  warranty  fully 
integrated  with  the  acquisition  strategy  is  clear. 

O.  CONCLUSIONS 

The  preceding  aircraft  engine  warranty  analyses  focussed 
on  the  economic  characteristics  of  warranties  and  the  specific 
clauses  or  approaches  used  in  the  engine  production  contracts. 
As  a  consequence  the  following  conclusions  can  be  stated. 

•  All  the  warranties  reviewed,  with  the  exception  of  the 

FllO,  conplied  with  the  three  basic  elements  of  the 
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required  warranties;  defects  in  materials  and  workmanship, 
conformance  to  design  and  manufacturing  requirements,  and 
conformance  to  EPRs . 

•  The  conpatibility  of  the  warranties  with  the  acquisition 
strategy  and  logistics  support  plan  for  the  aircraft  and 
engines  varied. 

•  The  lack  of  adequate  warranty  cost  information  has 
resulted  in  the  program  abandoning  the  use  of  engine 
warranty  life  cycle  cost  emalysis  models. 

•  There  were  more  significant  incoirpatibilities  discovered 
in  the  warranties  written  shortly  after  their  use  became 
mandated. 

•  The  greatest  amount  of  uncertainty  and  risk  in  the 
warranties  is  in  regards  to  EPRs. 

•  The  greatest  amount  of  uncertainty  and  risk  associated 
with  EPRs  is  in  the  use  operating  life  limits. 

•  Contractors  will  always  attanpt  to  protect  themselves 
contractually  against  EPRs  which  have  a  high  degree  of 
uncertainty  and  expose  the  contractor  to  risk. 

•  The  use  of  the  life  management  approach  will  reduce  the 
uncertainty  associated  with  the  use  of  operating  life 
EPRs. 


The  Navy's  use  of  warranty  to  achieve  the  desired  higher 
quality  systems  at  lower  life  cycle  cost  can  certainly  be 
argued  against  given  the  historical  problem  associated  with 
operating  life  EPRs  in  particular.  It  is  a  siirple  case  of  "you 
get  what  you  paid  for" .  It  is  truly  unfortunate  that  the  Navy 
does  not  know  what  it  paid  for.  Because  of  this  fact,  a  post- 
award  life  cycle  cost  analysis  using  the  current  models 
designed  for  that  purpose  was  ixiqpossible.  The  lack  of  actual 
warranty  cost  data  did  not  undermine  the  above  analysis, 
however.  There  were  sufficient,  significant  indicators  found 
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in  the  language  and  terms  of  the  actual  engine  contracts 
reviewed  to  support  the  findings- 

The  cost-effectiveness  problems  associated  with  aircraft 
engines  can  only  be  partially  attributed  to  the  nature  of 
uncertainty  and  the  government's  desire  to  insure  against  it. 
These  problems  are  be  exacerbated  by  many  other  factors 
including  the  belief  of  some  of  the  managers  in  the  engine 
program  "that  an  engine  that  lasts  longer,  costs  less".  On 
that  note.  Chapter  VI  presents  a  set  of  guidelines  to  assist 
engine  Program  Managers  in  the  development  of  warranties 
integrated  into  an  engine  acquisition  strategy. 
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VI.  BN6ZMB  WARSANTy  ZNTBORATZON  OaiDBLIMSS 

This  chapter  builds  on  the  findings  of  the  previous 
chapters  to  establish  a  set  of  guidelines  that  can  be  used  by 
the  aircraft  engine  systems  Program  Managers  to  develop  future 
warranties.  It  attenpts  to  synthesize  the  information  derived 
from  economic  analysis  of  the  current  warranty  requirements 
mandated  by  law,  regulations  and  current  policies,  the 
effectiveness  of  actual  aircraft  engine  warranties  used  in  the 
past,  and  the  current  program  management  strengths  and 
weaknesses.  The  goal  of  the  guidelines  is  to  assist  the 
program  managers  in  evaluating  the  effectiveness  of  various 
warranty  approaches  being  considered  and  the  successful 
integration  of  warranties  into  an  aircraft  engine's 
acquisition  strategy. 

A.  BACKQROUMD 

Although,  the  concept  of  integrating  warranties  into  a 
weapon  system's  acquisition  strategy  is  not  new,  it  is 
particularly  difficult  to  accoitplish  successfully.  According 
to  the  DSMC  Acquisition  Strategy  Guide  (ASG) ,  warranties  were 
addressed  as  one  of  the  "Strategic  Issues  and  Alternatives" 
because  of  "recent  eitphasis  by  Congress"  (Nelson,  1984)  .  The 
ASG  encourages  Program  Managers  to  consider  warranties  as  an 
applicable  element  in  developing  both  the  design  strategy  and 
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business  strategy  for  their  weapon  systems.  The  ASG  failed, 
however,  to  tie  the  inportance  of  warranties  back  to  the 
strategic  element  entitled  "program  objectives,  constraints, 
and  priorities".  It  is  in  this  element,  which  is  conprised  of 
sub-elements  for  technical  performance,  operational 
capability,  production  cost  and  life  cycle  cost,  where 
warranties  have  the  most  effect. 

Although  the  ASG  does  not  include  any  of  the  Section  2403 
requirements,  as  it  was  published  prior  to  the  federal  mandate 
of  weapon  system,  it  is  still  being  used  at  in  the  Program 
Management  Course  (PMC)  at  DSMC.  Additionally,  it  does  not 
cover  any  of  the  Navy  warranty  policy  guidance.  In  practice, 
even  when  following  the  early  guidance  provided  ly  the  ASG  and 
the  current  guidance  presented  in  the  FAR  and  DFARS,  the 
warranty  procurement  cost  and  system  life  cycle  cost 
associated  with  the  warranty  clauses  required  by  Section  2403 
can  vary  depending  upon  approach.  Therefore  the  potential 
benefits  that  would  result  from  a  standardized  set  of 
guidelines  on  the  efficient  use  of  resources  are  significant. 

B.  WARRANTY  AND  SYSTEM  LIFE  CYCLE 

The  first  question  that  should  be  asked  by  the  PM  is  "when 
is  the  best  time  to  address  warranties  in  the  weapon  system 
life  cycle?".  The  answer  to  this,  of  course  is,  "Up  front,  and 
early!".  The  importance  of  considering  warranties  as  an 
integral  part  of  the  engine  acquisition  strategy  from  the 


onset  cannot  be  understated.  The  original  DSMC  "Warranty 
Handbook"  (Balaban,  1986) ,  and  the  new  "Warranty  Guidebook" 
(Pout,  1992)  both  confirm  this  point.  According  to  the 
"Warranty  Guidebook"  the  Program  Manager  is  responsible  for 
planing,  coordinating  and  integrating  the  warranty  "as  early 
as  hxamanly  possible."  It  goes  on  to  state  "The  warranty  must 
be  consistent  and  conpatible  with  the  operational  and 
logistical  concepts".  In  general,  the  guidance  in  the  current 
DSMC  "Warranty  Guidebook"  provides  an  excellent  foundation  for 
the  successful  integration  of  the  Navy's  aircraft  engine 
warranties  into  the  acquisition  strategy. 

The  engine  Program  Manager  needs  to  include  warranty 
considerations  during  the  Concept  Exploration  and  Definition 
Phase  studies  conducted  on  the  engine  system  performance, 
reliability  and  life  cycle  cost  estimates.  The  PM  must  also 
understand  that  any  decisions  made  on  the  engine  configuration 
and  design  can  affect  both  the  warranty  approach  and  the 
future  ILS  of  the  system.  This  consideration  of  warranties 
early  in  the  engine  system  life  cycle  is  seen  as  the  first 
step  towards  the  successful  integration  the  aircraft  engine 
warranty  into  an  acquisition  strategy. 

The  next  important  step  in  the  successful  integration  of 
the  warranty  is  the  development  of  the  initial  warranty 
provisions  and  identification  of  the  EPRs  expected  to  be 
applied  in  the  engine  production  contract.  This  should  be 
accomplished  during  the  Demonstration  and  Validation  (DEMVAL) 
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phase  and  conpleted  prior  to  the  Milestone  II  review.  The  EPRs 
selected  must  be  consistent  with  the  technical  specifications 
and  operational  characteristics  delineated  in  the  Operation 
Requirements  Document  (ORD)  and  support  the  Mission  Need 
Statement  (MNS)  of  the  aircraft. 

Although  a  formal  a  review  of  the  engine  warranty  program 
is  not  required  as  part  of  any  of  the  formal  DAB  Milestone 
reviews,  if  applicable,  the  sooner  the  contractor  is  aware  of 
the  specifications  and  terms  expected  to  be  used  in  the  engine 
production  warranty,  the  sooner  they  caui  begin  to  work  towards 
reducing  its  risk  of  not  achieving  the  specifications  desired. 
Another  reason  why  it  is  so  critical  to  identify  EPRs  during 
DEMVAL  is  so  that  any  test  requir^ents  required  to  implement 
the  warranty  can  be  included  in  the  Test  and  Evaluation  Master 
Plan  (TEMP) .  The  TEMP,  which  is  also  developed  during  DEMVAL, 
is  reviewed  as  part  of  the  Milestone  II  review  process  and  as 
such  is  formalized  prior  to  proceeding  into  the  Engineering 
and  Manufacturing  Development  (E&MD)  Phase. 

During  E&MD  is  "where  the  rubber  meets  the  road" .  This  is 
where  the  preliminary  data  is  collected  and  analyzed.  During 
this  phase  the  warranty  feasibility  assessment  should  be 
coitpleted  and  the  final  provisions  refined  for  inclusion  in 
the  production  contract  request  for  proposal  (RFP) .  This  is 
obviously  not  the  time  to  just  be  beginning  to  think  about  the 
basic  warranty  approach. 
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C.  RZSTORZCJlIi  CONSZOSRXTZON8 


Another  important  facet  for  the  PM  to  consider  in 
developing  a  warranty  is  the  engine  system's  development  and 
procurement  history.  Ignoring  or  omitting  certain  historical 
aspects  from  consideration  can  significantly  affect  the  cost 
and  efficiency  of  the  warranty  and  are  therefore  seen  as  a  key 
element  in  the  integration  of  a  warranty  into  a  successful 
acquisition  strategy.  The  historical  considerations  made  can 
enconqpass  many  aspects,  such  as  the  development  contract  start 
date,  the  use  of  alternate  source  contractors,  changes  in  the 
warranty  terms,  conditions  and  specifications,  the 
technological  advancements  and  the  contractor's  past 
performance  and  reputation.  These  particular  aspects  will  be 
addressed  below  because  of  their  sicrnificauice  and  potential 
inpact  on  the  efficiency  and  effectiveness  of  the  warranty 
under  development. 

1.  Historical  Factors'  Znfluanca  On  Warranty  Cost 

One  of  the  first  historical  aspects  that  should  be 
considered  by  the  PM  is  when  the  Engineering  and  Manufacturing 
Development  contract  was  written.  If  it  was  written  prior  to 
1  January  1985,  when  the  federal  mandate  to  include  warranties 
on  all  major  weapon  system  production  contracts  went  into 
effect,  it  can  have  a  profound  effect  on  the  contractor's 
exposure  to  risk.  The  significance  of  this  can  be  seen  in  the 
"Historical  Factors'  in  Warranty  Cost"  chart  presented  as 
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Table  I.  Adapted  by  the  researcher  from  a  matrix  developed  by 
Mr.  Balaban  to  assess  the  validity  of  the  Navy's  "no-cost" 
assxunption  (Balaban,  1985),  the  chart  is  based  on  three 
inqportant  factors  related  to  a  weapon  system's  procurement 
history.  The  three  factors  used  are: 

1.  When  the  development  contract  was  written. 

2 .  Whether  the  production  contractor  is  the  same  as  the 
development  contractor . 

3 .  The  terms  and  specifications  used  in  the  production 
contract  warranty  as  compared  to  those  used  in  the 
development  contract  statement  of  work  (SOW) . 


Table  1.  HISTORICAL  FACTORS'  INFLUENCE  ON  WARRANTY  COST 


Warranty  Cost 

* 

Post -1985  EMD  Start 

1  Pre-1985  EMD  Start 

PK  s  DK 

PK  not  DK 

PK  =  DK 

PK  not  DK 

W<=DSOW 

Low 

Medium 

Medium 

Medixim 
to  High 

W>=DSOW 

Medium 
to  High 

High 

High 

High  to 
Very  High 

LKOBND 


EMD  Engineering  and  Manufacturing  Development 

PK  Production  Contractor 

DK  Development  Contractor 

W  Warranty  Terms  and  Conditions 

DSOW  Development  Contract  Statement  of  Work 


According  to  Mr.  Balaban,  the  entries  used  in  his  matrix  were 
subjectively  determined  but  represented  a  reasonable 
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assessment  of  the  acquisition  environment. 


The  first  historical  factor  focusses  on  whether  the 
development  contractor  was  aware  the  engine  would  be  subject 
to  the  federally  mandated  production  contract  warranties.  If 
the  development  contract  was  written  after  January  1,  1985, 
then  the  contractor  knew  the  engine  was  subject  to  the  Section 
2403  warranty  requirement  '  If  the  development  contractor  was 
considered  likely  to  get  t  ^  production  contract  as  well,  then 
there  would  be  an  incentive  for  them  to  design  the  equipment 
so  that  the  exposure  to  warranty  risks  were  minimal . 
Additionally,  if  the  specifications  and  EPRs  are  established 
prior  to  entering  E&MD,  whatever  work  was  required  to  meet  the 
future  warranty  challenge  could  be  priced  into  the  development 
contract. 

The  second  factor  takes  into  consideration  that  the 
contractor  who  develops  a  weapon  system  is  not  always  the  one 
and  only  contractor  to  get  a  production  contract .  With  the 
enphasis  on  competition  in  DoD  acquisition,  many  systems  today 
are  produced  by  alternate  source  contractors .  Aircraft  engines 
are  no  exception.  The  DEARS  only  allows  the  exeirption  of 
alternate  source  contractors  from  essential  performance 
requirements  until  after  the  first  ten  percent  of  the 
anticipated  total  production  quantity  has  been  produced. 

In  essence,  a  situation  is  created  where  one 
contractor  is  actually  being  required  to  guarantee  the  engines 
they  produce  meet  the  performance  and  design  specifications 
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developed  by  another.  If  the  alternate  source  contractor  is 
required  to  meet  the  same  warranty  requirements,  including 
redesign  as  a  remedy  if  required,  then  they  are  exposed  to 
greater  risks  than  the  risks  to  the  contractor  who  was  both 
the  developer  and  producer.  Since  risks  equate  to  costs,  it 
can  be  expected  that  the  warremty  cost  for  a  alternate  source 
contractor  will  be  higher. 

The  last  factor  considered  are  the  terms,  conditions 
and  specifications  of  the  warranty.  If  the  production  contract 
warranty  terms  and  conditions  are  new  to  the  contractor  or  the 
specifications  used  are  more  stringent  than  those  fotuid  in  the 
development  contract's  SOW  specifications,  then  the 
contractor's  exposure  to  risk  is  greater.  This  applies  to 
specifications  used  in  conjunction  with  all  the  required 
warranty  clauses :  conformance  to  the  design  and  manufacturing 
requirements,  freedom  from  defects  in  materials  and 
workmanship,  and  essential  performemce  requirements  (EPRs)  as 
well . 

From  Table  I  then,  if  the  engine  development  contract 
was  written  after  1985,  the  production  and  development 
contractor  are  the  same,  and  the  warreuity  terms  and  conditions 
are  the  same  or  less  stringent  or  than  the  specification  in 
the  development  contract  SOW,  then  the  contractor's  exposure 
to  additional  risk  as  a  result  of  the  warranty  is  considered 
to  be  low.  Therefore,  the  expected  cost  of  the  warranty  would 
be  low  as  well.  Low  in  this  case  is  considered  to  be  less  than 
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or  equal  to  two  percent  of  the  purchase  price  for  each  year 
the  warranty  is  effective.  Conversely,  if  the  engine 
development  contract  was  written  prior  to  1985,  the  production 
contractor  is  not  the  developer,  and  the  production  contract 
warranty  contains  terms  and  conditions  that  are  new  or  more 
stringent  than  those  used  in  the  development  contract  SOW 
specification,  then  the  contractor's  exposure  to  additional 
risk  as  a  result  of  the  warranty  is  considered  to  be  high.  The 
expected  cost  of  a  warranty  under  these  conditions  will  range 
from  high  to  very  high  or  greater  than  six  percent  of  the 
purchase  price  per  year. 

As  seen  in  the  preceding  chapter,  the  majority  of 
engine  systems  procured  in  the  years  that  followed  the 
enactment  of  the  law  had  development  contracts  that  were 
signed  prior  the  adoption  of  Section  2403  requirements. 
Because  the  new  warranty  rec[uirements  increased  the 
contractor's  exposure  to  risk  for  these  systems,  the  true 
contractor's  warranty  cost  would  be  expected  to  be  moderate. 
This  would  result  in  eui  additional  cost  to  cover  the  warranty 
of  approximately  four  percent  of  the  purchase  price  per  year 
at  best  even  if  the  terms  of  the  warranty  were  consistent  with 
those  established  in  the  development  contract  SOW  and  the 
weapon  system  producer  was  the  developer  as  well.  If  the 
conditions  were  different  then  the  true  contractor's  warranty 
cost  would  be  even  higher  still. 

The  in^ortance  of  understanding  the  risk  implications 


surrounding  an  engine's  historical  development  and  procurement 
when  establishing  the  terms  and  conditions  of  the  warranty  is 
cannot  be  understated.  Table  I  can  be  used  by  engine  program 
managers  early  in  the  weapon  system  acquisition  cycle  to 
subjectively  estimate  what  the  true  contractor's  warranty 
costs  should  be  based  on  several  factors  taken  from  the 
engine's  development  and  procurement  history. 

2 .  Technological  Advaneamants 

The  history  of  technological  advancements  and  the 
level  of  technological  advancement  required  to  attain  the 
lofty  design  goals  established  in  a  typical  aircraft  engine 
development  contract  need  to  be  considered  in  as  important 
aspects  in  the  development  of  an  effective  warranty  program. 
In  the  history  of  modem  engine  development,  the  application 
of  advanced  technologies  have  been  continuously  focused  on  the 
ever  elusive  goal  of  attaining  more  operating  life  out  of  an 
engine's  hot  section.  If  a  dramatic  shifts  in  the  level  of 
technological  sophistication  is  required  to  attain  these 
specifications  the  potential  for  uncertainty  increases 
significantly.  Historically,  one  can  track  the  increase  in 
operating  life  specification  goals,  the  application  of 
advanced  technology,  and  the  corresponding  efforts  of  the 
contractors  to  protect  themselves  from  increased  exposure  to 
risk  right  up  to  the  Navy's  latest  engine  development  effort, 
the  F414. 
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The  current  design  specification  for  the  F414's  hot 
section  operating  life  is  2000  hours.  The  cold  section 
operating  life  specification  is  4,000  hours.  Using  the  average 
engine  utilization  rate  of  30  hours  per  month,  these 
specifications  represent  engine  operating  periods  of 
approximately  five  and  ten  years,  respectively,  without 
scheduled  removal.  F414  program  management  representatives 
from  both  the  Navy  and  GE  are  surprisingly  optimistic  that  the 
newly  adopted  damage-tolerant  design  criteria  discussed  in  the 
preceding  chapter  will  assure  the  success  of  attaining  these 
goals.  These  operating  life  figures  represent  a  quantum  leap 
from  the  currently  achieved  Fleet  averages.  In  fact,  the  Navy 
has  been  hard  pressed  to  achieve  a  1000-hour  hot  section 
operating  life  promised  in  the  newer  tactical  aircraft  engines 
during  their  development.  Thus,  it  is  imperative  that  the  PM 
consider  the  historical  rate  of  technological  advancement  and 
the  level  required  to  attain  the  engine's  design  specification 
from  a  historical  perspective  when  considering  the  appropriate 
warranty  approach  for  a  new  program. 

3.  Contractor  Parformanca  and  Raputation 

The  last  historical  consideration  discussed  in  this 
section  is  the  contractor's  past  performance  and  its 
reputation.  It  is  important  for  the  engine  EM  to  accurately 
assess  the  contractor's  past  performance  and  consider  its 
reputation  from  previous  warranty  negotiations,  compliance  and 
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overall  corporate  warranty  philosophy  as  an  integral  part  of 
the  warranty  development.  It  was  evident  in  the  vast  majority 
of  conversations  between  the  researcher  and  both  Navy  and 
contractor  representatives  that  the  past  performance  and 
reputation  of  a  conpany,  with  regards  to  honoring  warranty 
claims  and  cooperating  in  a  collaborative  effort  to  resolve 
problems  as  they  surface,  is  well  known.  As  such,  it  should  be 
considered  a  critical  element  in  determining  the  potential  for 
the  success  of  a  particular  warranty  approach. 

This  can  be  illustrated  by  the  obvious  differences  in 
corporate  philosophy  found  in  the  limitation  of  liability 
clauses  written  in  the  General  Electric  and  Rolls-Royce  engine 
contract  warrauities  reviewed  in  the  preceding  chapter.  The  GE 
warranty  philosophy  establishes  eJDSolute  limits  of  liability 
for  the  future  performance  of  its  engines.  In  contrast,  it  is 
evident  from  the  wording  found  in  the  Rolls-Royce  liability 
limitations  that  the  corporation  is  willing  to  take  a  shared 
responsibility  for  the  ultimate  performance  of  its  engine 
products . 

Many  of  the  Navy  personnel  interviewed  as  a  part  of 
this  study  attested  to  the  craftiness  and  precision  with  which 
GE  approaches  warranty  negotiations  and  its  reluctance  to 
"bite  the  bullet"  over  warranty  issues.  In  several  interviews 
between  the  researcher  euid  now  retired  Navy  Admiral  Don  Eaton, 
he  spoke  of  the  "arrogance"  of  General  Electric  and  its  gaming 
practices  he  observed  as  both  the  Commanding  Officer  of  NAVPRO 
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Lynn  Massachusetts  and  AIR-04.  (Eaton,  1994) 


In  contrast,  it  is  interesting  to  note  that  the 
General  Electric's  internal  perspective  of  its  corporation's 
sincerity  in  accepting  responsibility  for  its  engine's 
performance  is  quite  the  opposite.  In  a  phone  conversation 
between  the  researcher  and  Mr.  Karl  Matson,  General  Electric's 
FI 10  Program  Manager,  he  made  a  point  of  elaborating  on  the 
company's  willingness  to  work  with  the  government  on  warranty 
issues.  He  went  on  to  explain  how  GE  had  spent  between  three 
to  four  times  the  amount  of  money  internally  allocated  within 
GE  from  the  purchase  price  of  the  engine  for  the  resolution  of 
warranty  issues  with  the  FllO.  When  asked  to  compare  the  Navy 
with  the  Air  Force  with  regards  to  warranty  issues,  he  did 
elaborate,  however,  on  the  extensive  policy  debates  that  had 
occurred  between  the  Navy  and  GE  as  part  of  discussions  on  the 
topic  and  contract  warranty  negotiations  and  its  differences 
in  treating  warranty  costs.  Despite  the  many  disputes  over  the 
operating  life  reductions  and  various  other  performance 
problems  associated  with  the  F404  program,  Mr.  Matson's 
perspective  was  shared  with  the  GE  representatives  from  that 
program  as  well. 

What  you  see  and  what  you  get  is  not  necessarily  the 
same.  So  it  is  very  important  for  the  PM  and  the  Contracting 
Officer  to  consider  the  contractor's  past  performance  and 
reputation  in  determining  the  appropriate  warranty  approach. 

As  stated  earlier,  there  are  many  aspects  that  can  be 
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significant  to  the  development  of  the  right  warranty  approach. 
This  section  elaborated  on  only  a  few  that  can  affect  the 
integration  of  the  aircraft  engine  warranty  into  an 
acquisition  strategy. 

D.  STATISTICAL  SIONIFICAIICB  OP  SNQIMX  PBRFORICAIICB  DATA 

The  data  collected  during  the  engine's  Developmental 
Operational  Test  and  Evaluation  (DOT&E)  Phase  must  be 
accurately  analyzed  and  its  relative  statistical  significance 
assessed  properly  when  establishing  warranty  performance 
specifications.  This  is  true  for  both  operational 
characteristics  (OCs)  and  reliability,  maintainability,  and 
availability  characteristics  (RMACs)  specifications.  It  is  the 
use  of  sound  statistical  analysis  methodology  when  developing 
the  control  limits  for  operating  life  EPRs  specifications,  as 
described  in  the  life  management  approach,  that  can 
significantly  reduce  the  degree  of  uncertainty  . 

Several  other  methods  have  been  used  in  warranty 
development  and  negotiation  in  the  past  to  deal  with  the  high 
degree  of  uncertainty  and  the  costs  associated  with  operating 
life  EPRs.  Included  for  the  PM's  consideration,  they  are: 

1.  Do  not  include  operating  life  EPRs  in  the  warranty. 

2 .  Negotiate  financial  limitations  or  caps  on  the  amount  the 
contractor  is  liable  to  pay. 

3 .  Use  restrictive  contractual  language  to  limit  the  scope 
of  remedies  available  to  the  government . 
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4.  Reduce  the  operating  life  specification  based  on  the 
results  of  the  statistical  analysis  performed  on  the 
engine  operating  life  data  collected  during  DOT&E. 

All  of  these  have  methods  been  successful  in  reducing  the 
uncertainty  and  the  contractor's  liability  to  meet  the 
operating  life  requirements  established  as  EPRs.  The  early 
F404  contracts  employed  method  1.  and  had  no  explicit 
operating  life  EPR  warranties.  Although  this  goes  against  the 
current  Navy  approach,  it  is  possibly  the  most  effective 
economically.  The  problems  with  methods  2.  and  3.  is  that  they 
are  inefficient  and  the  government  representatives  feel 
"cheated"  when  the  operational  life  specifications  that  were 
established  in  the  development  specification  are  not  met. 

As  a  classic  case  in  point,  in  a  recent  presentation  he 
gave  at  the  Naval  Postgraduate  School  Captain  Don  Berkebile, 
USN,  the  Coit5)troller  from  COMNAVAIRPAC ,  told  the  "horror 
story"  of  the  F404  and  its  inpact  on  the  Fleet  Flying-hour 
Program  (FFP) .  The  FFP  is  responsible  for  funding  both  fuel 
and  repair  parts  for  aircraft  operations.  According  to  Captain 
Berkebile,  the  reductions  made  to  the  operating  life  or  "life 
limits"  of  various  conponents  within  the  F404  before  they  are 
scheduled  or  "forced"  to  be  removed  for  maintenance  are  being 
blamed  for  a  budget  variance  due  to  un-programmed  maintenance 
costs  of  over  $58  million  in  FY94.  The  F404  life  limit 
reductions,  the  Captain  was  referring  to,  were  issued  by 
NAVAIR  in  response  to  analyses  conducted  on  engine  failures 
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experienced  in  the  Fleet.  The  result  was  a  significant 
increase  in  the  engine's  depot  level  maintenance  requirements 
and  costs.  The  Captain's  anger  and  frustration  over  the 
situation  was  obvious.  He  stated  emphatically  that  “we  should 
take  GE  to  court  for  breach  of  contract  and  force  them  to  give 
us  the  engine  contracted  for.“ 

After  comparing  the  life  limit  figures  used  in  his 
presentation  with  the  specifications  foxind  in  the  production 
contract  warranties,  the  researcher  determined  that  these 
reductions  had  resulted  in  operating  life  limits  that  were 
very  close  to  the  warranted  operating  life  that  was  set  at  75% 
of  design.  When  the  Weibull  distribution  functions  are  applied 
and  the  restricted  remedies  available  to  the  government  are 
considered,  it  becomes  evident  that  the  Navy  does  not  have 
much  of  case  and  less  to  gain  by  taking  GE  to  court. 

The  redesign  remedies  in  the  Lot  XI  contract  are  limited 
to  engineering  and  hardware  support  only.  Parts  and  labor  are 
included  only  if  the  actual  performance  drops  below  half  the 
warranted  life.  Effectively,  this  makes  the  redesign  threshold 
for  operating  life  at  37.5%  of  design.  Additionally,  a 
financial  limit  of  $8.5  million  for  all  operating  life 
remedies  is  included. 

That  GE  is  concerned  about  the  potential  liability  of 
meeting  operating  life  specifications  established  in  the 
warranty  is  evidenced  by  the  fact  that  there  are  no 
engineering  redesign  provisions  in  the  Lot  XII  contract 
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warranty  at  all.  In  fact,  the  warranty  for  Lot  XII 
specifically  requires  that  any  design  and  development  work 
necessary  for  qualification  of  a  modification  to  eliminate  the 
cause  shall  be  funded  or  conducted  by  the  Government.  The 
point  is  that  the  government  can  not  afford  to  pay  the 
requisite  insurance  premium  necessary  to  fully  cover  the 
contractor's  risk  of  meeting  highly  uncertain  specifications 
like  operating  life.  Accordingly,  GE  and  the  Navy  employed 
methods  2.  and  3.  listed  above  to  limit  the  contractor's  risk 
and  liability  to  within  the  program's  cost  constraints. 

The  last  method,  number  4  cited  as  above,  refers  to  the 
life  management  approach  introduced  and  discussed  in  earlier 
chapters.  This  approach  is  being  planned  for  inclusion  in  the 
warranty  plan  for  the  F414.  In  discussions  with  Mr.  Patrick 
McLaughlin,  a  NAVAIR  Contracting  Officer  formerly  assigned  to 
the  F414  program,  this  approach  appears  to  solve  the  majority 
of  the  uncertainty  problems  associated  with  the  establishing 
realistic  operational  life  specifications  for  use  in  the 
warranty  contracts  early  in  the  production  phase.  The  problem 
with  this  approach  is  that  it  does  not  offer  the  logisticians 
a  firm  target  for  planning  the  requisite  logistic  support.  The 
life  management  approach  is  seen  by  many  as  an  evolutionary 
step  in  weapon  system  program  management  and  a  key  to  the 
successful  integration  of  engine  warranty  development  with  an 
acquisition  strategy.  The  real  costs  and  benefits  are  yet  to 
be  determined. 
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B.  QHCBRTAZMTY,  RISK  AMD  BPR  SBLBCTZOH 

According  to  the  ASG,  the  integration  of  warranty 
development  into  the  acquisition  strategy  is  an  aspect  of  cost 
and  risk  sharing  (Nelson  1984) .  The  uncertainty,  risk,  cost 
and  effectiveness  of  an  aircraft  engine  warranty  can  vary 
dramatically  depending  on  what  specifications  are  chosen  to 
include  and  how  the  warranty  is  worded.  This  is  particularly 
true  with  regards  to  the  EPRs. 

On  the  one  extreme,  the  Navy's  "no-cost"  warranty  policy 
may,  in  fact,  be  applicable  if  the  proper  EPRs  are  selected 
and  matched  with  the  terms  and  conditions  of  the  warranty  and 
the  history  of  the  engine  development  and  procurement  is 
appropriate.  On  the  other  heuid,  for  a  warranty  which  uses 
technically  advanced  EPRs  and  includes  terms  and  conditions 
having  a  high  degree  of  uncertainty  which  could  expose  the 
contractor  to  an  inequitable  share  of  risk,  the  cost  could 
reasonably  run  as  high  as  10  percent  of  total  hardware  cost 
for  each  year  the  warranty  is  effective.  The  use  of  advanced 
technology  in  engine  system  development  programs  like  the  F414 
"iitplies  the  presence  of  large  amoxints  of  xoncertainty  and 
information  asymmetry"  (Kuenne,  1987) . 

It  must  be  understood  that  "there  is  no  free  lunch" .  If  a 
engine  system  contractor  is  asked  to  assume  a  greater  portion 
of  the  risk,  or  sign  up  to  an  EPR  or  warranty  clause  that 
contains  a  high  degree  of  uncertainty,  they  will  respond  with 
a  higher  warranty  price,  contract  cost  or  seek  specific 
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financial  limits  of  liability  to  protect  the  interest  of  the 
company . 

In  order  for  a  contractor  to  price  a  warranty,  they  must 
assess  the  level  of  uncertainty  and  risk  of  the  specific  terms 
and  conditions  in  the  contract.  The  contractor's  estimate  of 
cost  is  undoubtedly  the  best  way  to  determine  the  level  of 
uncertainty  and  risk  associated  with  any  particular  EPR.  The 
fact  that  the  Navy  does  not  separately  negotiate  its 
warranties  often  makes  dete.  mining  their  cost  particularly 
difficult.  Given  the  lack  of  information,  the  next  best  way  to 
determine  the  expected  cost  is  from  observing  and  analyzing 
the  limits  of  liabilities  esteJslished  to  protect  the 
contractor  from  level  of  risk  and  uncertainty. 

Risks  can  be  calculated  mathematically  based  on  the 
probability  distributions  that  are  derived  from  historical 
data  and  can  be  insured  against  and  often  result  in  a 
specified  dollar  limit  of  liability.  Uncertainty,  on  the  other 
hand,  can  only  be  subjectively  estimated.  Depending  on  the 
contractor's  sense  of  the  degree  of  control  in  attaining 
certain  performance  criteria,^  the  contractor  will  seek  to 
limit  liability  of  uncertainty  through  the  imposition  of 
technical  limitations  and  restrictive  contractual  language. 

It  appears  as  if  there  is  a  high  degree  of  correlation 
between  risk  and  Operational  Characteristics  (OCs)  as  well  as 
uncertainty  and  Reliability,  Maintainability,  Availability 
Characteristics  (RMACs)  .  This  was  evidenced  in  the  way  the 
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engine  contractors  negotiated  financial  limitations,  if  any, 
on  warranties  covering  OCs,  like  specific  fuel  consumption  or 
thrust  deterioration.  Conversely,  RMACs  like  operating  life 
found  in  the  F404  and  FllO  warranties  that  included  redesign 
as  a  remec^  have  resulted  in  the  contractor's  negotiation  of 
a  warranty  having  a  complex  technical  determination  of 
warranty  breach  and  limits  to  responsibility  for  aspects  of 
the  redesign  via  restrictive  contractual  language,  as  well  as 
specific  financial  limitations.  So,  in  the  absence  of 
separately  negotiated  contractor  warranty  cost,  NAVAIR  engine 
Program  Managers  can  use  the  contractor's  desire  to  negotiate 
limits  of  liability  as  an  indicator  of  the  level  uncertainty 
and  risk  associated  with  those  selected  EPRs  emd  seek  to  avoid 
entering  into  any  warranty  that  attempts  to  perform  insurance 
functions . 

The  impact  of  a  warranty's  effectiveness  and  true  cost  on 
the  total  life  cycle  cost  of  a  complex  dynamic  weapon  system 
like  an  aircraft  engine  is  siibstantial .  Understanding  the 
uncertainty  and  risk  is  associated  with  each  warranty  clause 
is  extremely  inqportant  when  determining  warranty  cost- 
effectiveness  . 

F.  AIRCRAFT  XNGIIIB  WARRANTY  COST  ANALYSIS 

According  to  recent  discussions  with  engine  Program 
Managers  and  Contracting  Officers  it  has  become  common 
practice  not  to  perform  engine  system  warranty  cost  analysis. 
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This  has  been  attributed  to  the  Navy  "no-cost*  warranty  policy 
and  the  inability  of  the  current  models  used  by  AIR-524  to 
account  for  the  complexities  of  the  warranties  used.  As  a 
result,  the  cost-effectiveness  analysis  of  engine  vrarranties 
is  often  foregone  (McLaughlin,  1994) .  Following  the  guidelines 
below  might  prove  to  be  a  more  effective  way  to  approach  this 
situation. 

NAVAIR  engine  Program  Managers  should  continue  to  conduct 
an  analysis  with  the  best  information  available.  While  it  is 
understood  that  the  assumption  of  a  free  warrzunty  precludes 
the  performance  of  an  intelligent  warranty  cost-benefit 
analysis,  this  does  not  mean  that  an  analysis  to  determine  the 
warranties  effectiveness  ceuinot  or  should  not  be  conducted. 

1.  Look  at  ttaa  Big  Fieturo 

A  common  sense  review  of  the  program's  history  and 
future  acquisition  plan  can  be  an  effective  me^ms  of 
precluding  costly  and  inefficient  warranty  approaches  and 
clauses.  For  example,  if  the  program  is  still  in  development, 
like  the  F414,  consideration  of  the  Life  Management  approach 
will  greatly  reduce  the  level  of  uncertainty  associated  with 
operational  life  EPRs.  In  contrast,  with  the  a  very  limited 
purchase,  like  the  F402-RR-408,  req[uesting  coverage  of 
operating  life  EPRs  well  beyond  the  period  of  production  adds 
considerable  additional  cost  to  the  warranty.  This  will 
req[uire  Rolls-Royce  to  keep  accountants  and  administrators  to 
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manage  the  business  aspects  of  the  ;irarranty  on  the  payroll  and 
might  require  retaining  engineers  and  artisans  in  case  any 
warranty  work  is  required  as  well. 

2.  limmp  It  Siaple 

Pursue  the  use  of  the  simplest  life  cycle  cost 
analysis  model  available.  Adapting  the  AIR-524  WARPC  model  to 
the  basic  warranty  provisions  in  the  new  generic  aircraft 
engine  warranty  and  ensuring  auti  estimate  or  the  actual  total 
contractor's  warranty  cost  is  used  should  provide  more  than 
adequate  results.  Although  the  current  models  availaible  in 
AIR-524  cannot  account  for  all  the  complexities  included  in 
the  aircraft  engine  warranties  used  today,  the  manhours  and 
cost  involved  in  developing  such  a  model  and  performing  that 
sort  of  detailed  analysis  is  prohibitive  (AIR-524,  1988)  .  AIR- 
524  is  aware  that  the  engine  Program  Managers  would  like  to 
have  engine  warranty  life  cycle  cost  emalysis  models  developed 
that  include  separate  operating  life  specifications  for  hot 
and  cold  section  conponents.  Unfortunately,  developing  one 
that  will  do  that  is  not  a  high  priority  in  (Hu,  1994)  . 

The  key  to  a  better  life  cycle  cost  analysis  is  not  in  the 
details,  it  is  in  the  assumptions.  Assxmnptions  like  the  Navy's 
"no-cost *  warranty  need  to  be  replaced  with  estimates  or  the 
contractor's  actual  total  warranty  cost.  Likewise,  the  use  of 
deterministic  estimates  of  outcomes  for  potential  benefits 
should  be  replaced  with  probabilistic  ones  wherever  possible. 
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Remember,  the  more  technical  and  difficult  the  analysis  the 
more  it  costs.  Keeping  it  single  keeps  it  cheap. 

3.  Discontinue  HlLVlklR  Warranty  Cost  Practice 

Using  the  contractor's  warreuity  administration  cost  as 
an  estimate  for  the  contractor's  total  warranty  cost  in  the 
models  is  grossly  misleading  and  should  not  be  continued. 
While  it  is  understood  that  this  is  done  because  of  the 
current  “no-cost*  warranty  policy  and  the  fact  that  the 
administrative  cost  is  available  because  it  is  submitted  as  a 
separate  line  item  for  contract  negotiations,  this  is  1:^  no 
means  reflective  of  the  total  cost  or  liability  associated 
with  the  comprehensive  aircraft  engine  warranties  being 
negotiated. 

4.  Oet  the  Best  Cost  Date  Availshle 

Require  the  contractor  to  provide  estimated  warranty 
cost  figures  as  part  of  the  development  contract,  issue  the 
production  Request  For  Proposal  (RFP)  with  a  warramty  option 
or  use  “should-cost*  estimates.  Should  cost  estimates  can  be 
derived  based  on  the  conplexity  and  risk  associated  with  the 
warranty  approach  and  the  unit  cost  of  the  engine. 

5.  Zncluds  Warranty  Life  Cycle  Cost  Analysis  Costs 

Remember  that  performing  a  life  cycle  cost  analysis 

cost  money.  Accordingly,  be  sure  to  consider  the  performance 
of  warranty  cost-analysis  as  another  administrative  cost 
element  of  the  Navy's  warranty  program  when  assessing  the 


warranty's  costs  and  benefits.  This  will  incentivize  the  use 
of  sinpler,  less  time  consuming  analysis  techniques. 

6.  Do  Hot  Buy  Zxieuraiioo 

Consider  the  economic  inefficiency  aspects  of  the 
government  buying  insurance  from  a  contractor,  especially  when 
the  contractor  has  little  or  no  control  over  the  system 
achieving  the  required  level  of  performance  for  the  period  of 
the  warranty.  Avoid  the  use  of  emy  warranty  clause  that 
attenpts  to  insure  the  government  against  uncertainty  as  it  is 
not  cost  effective. 

O.  COHCLUSZOH 

Developing  an  effective  efficient  engine  warranty  is  a 
real  art.  How  well  the  Program  Manager  and  Contracting  Officer 
execute  this  responsibility  depends  on  their  understemding  of 
the  inportance  of  integrating  the  use  of  warranties  as  a 
control  tool  throughout  the  engine  system  life  cycle.  They 
must  be  aware  of  the  many  historical  factors  to  consider  amd 
employ  sound  statistical  analysis  practices,  particularly  in 
establishing  operating  life  performance  specifications  based 
on  data  collected  during  the  engine  test  and  evaluation  phase. 
Finally,  and  probably  most  importantly,  they  must  be  aware  of 
the  inefficiencies  associated  with  the  government  insuring 
itself  against  uncertainties  and  risks,  and  importance  of 
establishing  essential  performance  reqfuirements  which  support 
the  operational  requirements  of  the  engine  and  the  mission 
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needs  of  the  aircraft  it  is  intended  to  power. 

The  bottom  line  is,  the  more  successful  the  Prograun 
Management  Team  is  at  integrating  warranties  that  motivate  the 
contractor  to  design,  build  and  deliver  an  engine  that 
performs  as  expected  and,  perhaps,  enhance  the  quality  of  the 
engine  produced  in  all  measurable  parameters,  the  more 
effective  the  engine  acquisition  strategy  will  be. 


vzz.  smncjoiY,  comcluszohs  ahd  rbcommeudatzoks 

The  primary  objective  of  this  thesis  was  to  determine  if 
there  was  a  better  way  to  develop  aircraft  engine  warranties 
that  would  meet  the  federally  mandated  weapon  system  warranty 
requirements.  The  focus  of  the  analysis  was  to  look  at  the 
potential  advantages  of  integrating  the  development  of  the 
production  contract  warranty  into  an  aircraft  engine 
acquisition  strategy.  The  goal  was  to  develop  a  common  sense 
approach  that  would  maximize  the  effectiveness  of  the  warranty 
and  minimize  engine  life  cycle  costs  within  the  constraints  of 
the  current  political  environment,  warranty  policy  guidance 
and  program  management  requirements. 

A.  SDIQIJURY 

Chapter  II  presented  a  chronological  review  of  the  issues 
and  events  that  have  shaped  the  use  of  warranties  in  DoD 
weapon  system  procurement.  The  discussion  covered  the  politics 
and  congressional  action  surrounding  all  DoD  weapon  system 
warranties  in  general,  as  well  as  the  pertinent  policy 
guidance  and  program  management  requirements  affecting  the 
development  of  Navy  aircraft  engine  warranties  in  particular. 
The  chapter  also  introduced  the  role  of  warranties  in  an 
acquisition  strategy  and  program  management  and  concluded  with 
a  review  of  the  Navy's  aircraft  engine  program  management. 
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Chapter  III  reviewed  the  economic  principles  of  warranties 
and  warranty  costs.  The  concept  of  the  "no-cost"  warranty  was 
introduced  and  the  chapter  closed  with  a  discussion  of  the 
impact  of  warranties  on  life  cycle  costs  and  the  Conponent 
Improvement  Program  (CIP) .  Chapter  IV  was  the  first  of  three 
chapters  dedicated  to  the  analysis  of  weapon  system 
warranties.  It  presented  the  results  of  an  economic  analysis 
of  mandated  warranty  requirements  found  in  Section  2403,  the 
FAR  and  DFARS,  and  an  analysis  of  the  current  warranty  policy 
guidance  as  well .  The  chapter  finished  with  an  assessment  of 
the  warranty  program  management  at  all  levels  within  the  DoD 
and  highlighted  particular  strengths  and  weaknesses. 

Chapter  V  reported  the  findings  of  the  individual  cunalyses 
conducted  on  the  warranties  for  several  major  engine  programs. 
It  tied  the  theory  and  economic  principles  of  warranties 
discussed  in  the  Chapter  III  to  the  wording  used  in  the  actual 
warranties.  Each  individual  analysis  looked  at  the 
conpatibility  of  the  warranty  with  the  engine  acquisition 
strategy,  and  in  some  cases,  the  aircraft  acquisition  strategy 
as  well .  Chapter  VI  provided  a  set  of  guidelines  that  were 
developed  by  the  researcher  to  assist  aircraft  engine  Program 
Managers  in  the  future  development  and  integration  of 
effective  efficient  warranties  into  an  engine  acquisition 
strategy. 
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B.  CONCLUSIONS 


The  conclusions  derived  as  a  result  of  the  research  and 
analysis  are  grouped  into  a  similar  order  as  the  material  was 
presented  in  the  thesis.  This  section  also  includes  a  review 
of  conclusions  drawn  from  answering  the  primary  and  subsidiary 
research  questions  asked  at  the  beginning  of  the  research 
effort . 

1.  Bconomic  RMlities  of  Noapon  Systam  Warrantiaa 

Despite  the  belief  of  some,  warranties  of  any  nature 
have  a  cost  associated  with  them.  This  may  be  either 
explicitly  or  implicitly  expressed  in  the  contract,  but  indeed 
"there  is  no  free  lunch!"  furthermore,  the  price  paid  for 
weapon  system  warranty  may  be  to  high  from  a  life  cycle  cost 
perspective.  Warranties  can  dramatically  affect  the  life  cycle 
cost  of  a  weapon  system.  To  be  able  analyze  the  life  cycle 
cost  iitpact  of  a  warranty  it  is  necessary  to  price  and 
negotiate  the  cost  of  the  production  contract  warranty 
separately. 

The  economic  efficiency  of  a  v.eapon  system  warranty 
depends  not  only  on  the  cost  but  on  the  nature  or  type  of  the 
warranty,  the  limitations  of  contractor  liability,  and  the 
nature  of  the  remedies  as  well.  The  nature  of  the  warranty 
depends  on  the  degree  of  uncertainty  associated  with  the 
specification,  the  level  of  contractor  control,  and  the 
duration  of  contractor's  exposure  to  risk.  The  limitations  of 
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contractor  liability  can  be  imposed  by  qualifying  the  terms  of 
the  breach  or  in  actual  financial  limits  set  on  any  clause. 
The  nature  of  the  remedies  available  affects  efficiency  of  the 
warranty  as  well.  This  was  made  apparent  in  the  exanqples  given 
on  redesign  remedies  and  financial  reimbursement  as  well  given 
in  Chapter  V. 

The  DoD's  desire  to  execute  warranties  on 
specifications  having  a  high  degree  of  xincertainty  and  to 
extend  the  duration  of  weapon  system  warranties  significantly 
into  the  post -acceptance  period  causes  the  warranty  to  take  on 
insurance  functions.  The  practice  of  the  DoD  purchasing 
■insurance"  in  the  form  of  a  warranty  from  the  weapon  system 
producer  has  been  shown  in  studies  like  the  IDA  paper  to  be 
inefficient  because  of  the  contractor's  aversion  to  risk. 

2.  Congress  and  Politics 

As  the  proportion  of  federal  funds  available  for 
allocation  through  discretionary  spending  programs  continues 
to  shrink.  Congress'  desire  to  control  this  spending  will  only 
serve  to  intensify  the  level  of  Congressional  oversight  and 
involvement  in  DoD  procurement.  The  OSD's  continuing  efforts 
aimed  at  reducing  the  level  of  Congressional  involvement  have 
wrongly  focused  its  energies  and  strengths  with  regard  to 
weapon  system  warranties. 
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3.  TlM  Xaw  and  Ragulationa 


Nothing  present  in  either  the  Law  (10  U.S.C.  2403)  or 
the  current  FAR  and  DFARS  warranty  regulations  would  preclude 
the  development «  negotiation  or  administration  of  an  efficient 
effective  weapon  system  warranty.  However,  the  latitude  and 
flexibility  given  to  the  Program  Manager  and  particularly  the 
Contracting  Officer  does  not  prevent  them  from  developing  or 
negotiating  an  ineffective  eutid/or  inefficient  warranty. 

4.  DoO  Warranty  Policy  Ouidanea 

The  lack  of  warranty  policy  guidance  from  OSD  is  the 
result  of  the  Department's  political  focus.  This  lack  of 
guidance  has  significantly  hindered  the  Program  Managers 
potential  to  develop  euid  administer  effective  efficient  weapon 
system  warranties  throughout  the  DoD.  Additionally,  the  lack 
of  guidance  makes  the  training  of  DoD  acquisition 
professionals  in  warranties  as  an  integral  part  of  the  weapon 
system's  accjuisition  strategy  less  significant  and  more 
difficult . 

On  the  Navy  side  of  the  house,  the  ambiguity  in  the 
ASN's  warranty  policy  guidance  has  resulted  in  a 
misinterpretation  of  its  intent  by  the  Naval  Air  Systems 
Command  as  evidenced  in  NAVAIR  INSTRUCTION  13070.7.  The  poor 
direction  and  guidance  can  attributed  to  a  number  of  problems 
experienced  by  the  Program  Managers  throughout  the  Navy. 
NAVAIR' s  interpretation  of  ASN's  warranty  policy  has  resulted 
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in  a  NAVAIR  warranty  policy  that  makes  it  virtually  inpossible 
for  Program  Managers  and  Contracting  Officers  to  perform  a 
reasonable  financial  analysis  of  the  weapon  system  warranties 
being  developed  or  used. 

5.  Warranty  Progran  Managaaant 

A  weapon  system  warranty  program  does  not  exist  at  the 
OSD  level.  The  responsibility  for  managing  warranties  was 
delegated  to  the  service  secretaries.  The  OSD's  lack  of 
interest  in  the  subject,  short  of  avoiding  any  further 
Congressional  direction  or  political  embarrassment,  is  evident 
in  the  fact  that  warranties  are  not  included  in  the  DoD 
Acquisition  Directive  and  are  not  included  as  a  required 
element  under  the  DAB  review  process. 

Within  the  DoN,  ASN  (RD&A)  does  not  mcunage  a  weapon 
system  warranty  program  per  se  either.  In  essence,  they  have 
tasked  the  CNO  with  managing  the  program  and,  in  effect,  do 
nothing  in  the  day-to-day  management  of  warranties. 

The  CNO  N4  and  N8  Staffs  have  been  actively  involved 
in  the  management  of  the  weapon  system  warranty  program  and 
has  included  a  warranty  review  as  part  of  the  LRG  audit  for 
major  programs.  The  effectiveness  of  their  role  will  diminish 
significantly  if  the  responsibility  for  conducting  the  LRG 
audit  is  delegated  conpletely  to  the  Systems  Commands. 

The  NAVAIR  Warranty  Program  lacks  direction.  AIR-516 
has  been  vocal  about  its  inability  to  exert  control  over  the 
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factions  within  NAVAIR  that  are  actively  involved  in  warranty 
development,  negotiation  and  administration.  Their  discomfort 
in  the  role  of  Warranty  Progreon  Manager  is  certainly 
understandable.  To  quote  one  Navy  officer  involved  in  the 
progreun,  "Managing  a  program  like  warranties  out  of  AIR-516  is 
like  trying  to  herd  cats". 

The  warranty  cost  analyses  that  are  being  conducted 
are  ineffective  and  misleading  due  to  the  practice  of  using 
the  contractor's  warranty  administration  cost  in  the  models  as 
the  real  costs  of  the  warranties. 

Finally,  the  shifting  of  the  AIR-04  point  of  contact 
for  warranty  management  to  NAMO  at  this  time  significantly 
weakens  the  program. 

6.  Aircraft  Kngina  warrantiaa 

The  NAVAIR  Propulsion  and  Power  Division  (AIR-536) 
continues  to  be  on  the  cutting  edge  of  weapon  system  warranty 
development  and  has  gained  tremendous  insights  as  a  result  of 
efforts  to  date  and  the  difficulties  encountered. 

There  continues  to  be  a  misconception  that  operating 
life  warranties  which  can  be  categorized  as  insurance 
warranties  are  effective.  Fortunately,  AIR-536 's  plan  to 
incorporate  the  life  management  approach  into  the  warranty 
plan  for  the  F414  will  reduce  the  insurance  characteristics  of 
the  operating  life  EPRs.  Depending  on  the  final  wording  of  the 
warranty  clauses  themselves,  the  life  management  approach 
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should  significantly  reduce  the  uncertainty  and  risk  typically 
associated  with  the  early  establishment  of  operating  life 
limits  for  dynamic  engine  conqponents  euid  will  improve  the 
overall  effectiveness  of  the  warranty.  The  effectiveness  of 
this  initiative  is  certainly  limited  by  not  having  established 
warranty  specifications  prior  to  entering  DEMVAL.  With  the 
F414  representing  the  lead  program  employing  this  approach, 
its  true  effectiveness  is  yet  to  be  determined. 

7 .  Graeral  Concluslcms 

Although  a  detailed  quantitative  review  using  the  most 
current  warranty  cost -benefit  analysis  models  employed  by  the 
Navy  and  other  services  was  not  possible,  the  research  and 
analysis  were  enlightening.  There  is  definite  potential  to 
inprove  "The  System"  at  both  the  OSD  and  ASN  level  and  stay 
within  the  Congressionally  mandated  requirements.  However,  the 
bipolar  attitude  of  personnel  within  the  DoD  towards  the 
federally  mandated  weapon  system  warranties  inhibits  the 
effective  use  of  warranties  as  a  risk  management  tool  to  aid 
in  producing  higher  cjuality  systems  at  minimal  life  cycle 
cost . 

8.  Primary  Raaaarch  Qumaticm 

Several  of  the  conclusions  presented  thus  far  were 
realized  as  a  result  of  attenpting  to  answer  the  primary 
research  question  which  was: 

•  How  can  tha  Navy  Intagrata  tha  raqulrad  warranty  elauaas. 


including  •■••ntial  pcrforaanen  require— nf  (mUi)  into 
tlM  aircraft  angi—  acquiaition  atratagy  to  — xiniaa 
affactira— aa  and  raduca  lifa  cyela  coat? 

To  siinsnarize  then  in  answer  to  this  question,  the 
engine  Program  Manager  must  fully  understand  euid  start  the 
warranty  development  process  early  in  the  engine  system  life 
cycle  and  take  into  consideration  the  economic  efficiencies  of 
the  different  warranty  types  as  they  relate  to  the  EPRs  chosen 
and  the  limitations  imposed  on  them  by  the  political  and 
military  environment.  Despite  the  environment  and  the  Navy's 
unique  accoxinting  of  warranty  costs,  a  substantial  amount  of 
effort  has  gone  into  improving  warranty  development,  and  there 
are  alternative  means  available  to  evaluate  the  warranty  and 
ensure  aircraft  engine  warranties  are  as  effective  and  cost 
efficient  as  possible.  The  main  goal  of  this  thesis  was  to 
develop  a  guide  to  assist  Program  Meuiagers  in  assessing  the 
strengths  and  weaknesses  of  their  integration  of  warremties  in 
the  acquisition  strategy.  That  goal  was  achieved.  The  guide  is 
presented  in  Chapter  VI. 

9.  Subsidlexy  Researclk  Questio— 

•  How  does  the  Ksvy  esti— te  werreaty  costs  and  be— fits? 

With  regard  to  costs,  the  Navy  uses  the  cost  of 
warranty  administration  as  an  estimate  of  the  contractor's 
warranty  cost.  This  practice  is  terribly  misleading  and  should 
be  discontinued.  The  use  of  *  should-cost  *  estimates  for  use  in 


evaluating  warranties  v^en  a  specific  procurement  costs  are 
unknown  might  be  useful. 


•  Are  weapon  system  warranties  cost -a£f act Iwar 

It  depends  on  how  much  the  Government  pays,  vdiat  the 
true  benefits  received  from  the  warranty  are,  and  the  nature 
or  function  of  the  warranty  %^itten.  Economic  theory  supports 
the  notion  that  it  is  more  efficient  for  the  government  to  be 
a  self  insurer.  Therefore,  buying  a  weapon  system  warranty 
which  is  written  in  such  a  way  that  it  perform  an  insurance 
fxinction  is  not  cost-effective.  According  to  economic  theory, 
however,  assurance  emd  incentive  warranties  can  be  constructed 
for  weapon  systems  in  such  a  way  as  to  be  cost-effective. 

•  What  sjre  tbs  loaistie  sad  life  cycle  cost  ispects 
essocieted  witb  the  different  werrenty  types? 

As  mentioned  above,  the  insureuice  warreuities  are  the 
only  type  which  are  known  not  to  be  cost-effective  for  the 
DoD.  However,  each  individual  warranty  must  be  evaluated  on 
its  own  merit .  An  unfortunate  consequence  of  the  problens 
associated  with  the  warranty  cost  analysis  assumptions  is  that 
many  of  the  NAVAIR  programs  do  not  actually  perform  the 
required  cost-benefit  analysis  of  their  warranties. 

In  general,  the  expected  reduction  in  life  cycle  cost 
from  a  corresponding  reduction  in  the  requirement  for  efforts 
like  CIP  has  not  materialized  from  the  use  of  weapon  system 
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warranties.  Warranties  have  been  ineffective  in  reducing  the 
inpact  associated  with  the  reduction  of  the  F404  life  limits 
as  well.  As  such,  they  generally  represent  an  additive  cost 
to  the  program  and  do  not  reduce  the  life  cycle  cost.  The 
researcher  was  unable  to  determine  if  there  was  any  true 
reduction  in  the  life  cycle  cost  of  any  engine  program  that 
resulted  from  the  enployment  of  any  specific  warranty  type. 

•  Wbat  is  the  impact  of  ttaa  currant  political  initiatives  on 
%farranty  policy  and  program  managaswnt? 

The  current  political  initiatives  have  done  little  to 
influence  the  DoD  warranty  policy  and  program  management.  The 
vast  majority  of  senior  DoD  acquisition  professionals 
interviewed  as  part  of  this  stud^  are  still  opposed  to  the 
federally  mandated  weapon  system  %^rreuities.  At  the  OSD/ASN 
level,  it  is  primarily  because  they  resent  being  told  by 
Congress  how  to  do  business. 

The  only  reason  many  Program  Managers  include 
warranties  in  their  programs  is  because  they  are  required  to 
do  so  by  law.  They  concede  that  if  the  warranty  is  found  to  be 
ineffective  or  too  expensive  then  it  is  more  justification  to 
do  away  with  them. 

The  Navy's  adoption  of  the  "no-cost"  warranty  policy 
was  an  attenpt  to  reduce  the  iirpact  of  the  mandated 
requirements  and  has  resulted  in  precluding  the  performance  of 
any  realistic  life  cycle  cost  analysis. 
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1.  secretary  of 


The  Office  of  the  Secretary  of  Defense  should  take  an 
active  role  in  determining  the  best  means  for  developing, 
negotiating  and  administering  weapon  system  warranties. 

The  OSD  should  sponsor  the  development  of  a 
standardized  set  of  guidelines  for  all  services  similar  to 
those  recommended  by  the  Glenn  Bill  that  includes  guidelines 
for  warranty  development. 

A  review  of  the  weapon  system  warranty  plan  should  be 
included  as  a  required  element  of  the  DAB  review  process  and 
be  conducted  concurrent  with  the  TEMP  review  for  Milestones  I 
and  II. 

The  DoD  5000  series  instructions  should  be  updated  to 
reflect  the  mandatory  use  of  weapon  system  warranties. 

2.  Secretary  of  tlie  Navy 

The  Office  of  Secretary  of  Navy  should  encourage  the 
OSD  to  establish  a  standardized  set  of  guidelines  for 
developing,  negotiating  and  administering  weapon  system 
warranties  as  well  as  determining  if  pursuing  a  waiver  is 
appropriate . 

The  current  SECNAV  "no-cost"  warranty  policy  should  be 
changed  to  reflect  the  need  for  the  separate  pricing  and 
negotiation  of  warranties  in  weapon  system  contracts. 

SECNAV  INSTRUCTION  4330.17  should  be  changed  to 
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reflect  the  change  in  warranty  pricing  policy. 


SECNAV  should  require  OPNAV  N4  to  remain  as  the 
convening  authority  for  the  LRG  audit  and  the  review  of 
warranties  as  part  of  that  process. 

3.  Chief  of  Navel  Operatloaa 

The  Chief  of  Naval  Operations  should  overturn  the 
current  recommendation  under  review  to  delegate  the 
responsibility  of  convening  the  LRG  audit  to  the  Systems 
Commands  and  retain  N4  as  the  convening  authority  for  the  LRG 
audit  and  continue  review  of  warranty  plan  as  part  of  the 
audit  process. 

N4  should  oppose  the  use  insuremce  warranties  in 
weapon  systems  production  contracts  because  of  their  known 
economic  inefficiencies. 

N8  should  support  the  use  of  the  life  management 
program  approach  for  inprovements  for  all  weapon  systems 
including  aircraft  engines. 

N8  should  determine  the  appropriate  funding  source  for 
life  management  improvements  (APN  or  RDT&E) . 

4.  Comander,  Navml  Air  Syateas  CoHumd 

The  Commander,  Naval  Air  Systems  Command  should 
support  the  retention  of  N4  as  the  convening  authority  for  the 
LRG  audit  and  continue  to  review  the  weapon  system  warranty 
plan  as  part  of  the  audit  process. 

The  life  management  program  approach  should  be 
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supported  for  all  weapon  systems  including  aircraft  engines. 

The  NAVAIR  warranty  program  manager  should  be  within 
AIR-04.  As  the  Assistant  Commander  for  Logistics  and  Fleet 
Support  and  the  leading  NAVAIR  member  on  the  LRG  audit,  AIR-04 
has  the  positional  authority  and  program  management 
responsibility  to  effectively  manage  the  warranty  program. 

The  current  warranty  life  cycle  cost  analysis  models 
and  assumptions  used  in  the  analysis  procedures  should  be 
reviewed  to  determine  the  most  effective  means  of  analysis. 

The  use  of  insurance  warranties  in  system  production 
contracts  should  be  discontinued  because  of  their  known 
inefficiencies . 


D.  THESIS  STUDY  RBCCEOIBIIDXTZCEIS 

The  researcher  recommends  that  the  following  specific 
areas  for  further  research  be  conducted  by  students  at  the 
Naval  Postgraduate  School. 


•  Determine  the  most  effective  way  to  develop,  negotiate, 
and  administer  weapon  system  warranties  that  enhance 
quality  and  reduce  system  life  cycle  costs  in  an  effort  to 
assist  OSD  in  the  development  of  standardized  guidelines 
for  all  services. 

•  Perform  an  analysis  on  the  various  warranty  life  cycle 
cost  models  and  techniques  used  throughout  the  DoD  to 
determine  the  most  effective  and  efficient  means  of 
performing  such  analyses. 

•  Perfoinn  an  analysis  on  the  life  management  approach  and 
compare  with  Reliability  Centered  Maintenance  (RCM)  for 
similarity  and  compatibility. 
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DEPARTMENT  OF  DEFENSE  APPROPRIATIONS  ACT  OF  1984 


SECTION  794 


SEC.  794.  1.  Except  as  otherwise  provided  in  this  section, 
none  of  the  funds  appropriated  by  this  or  any  other  Act  may  be 
obligated  or  expended  for  the  procurement  of  a  weapon  syst^ 
unless  the  prime  contractor  or  other  contractors  for  such 
system  provides  the  United  States  with  written  guarantees: 

a.  that  the  system  and  each  component  thereof  were 
designed  and  manufactured  so  as  to  conform  to  the 
Government's  performemce  requirements  as  specifically 
delineated 

in  the  production  contract,  or 

in  any  other  agreement  relating  to  the  production 
of  such  system  entered  into  by  the  United  States 
and  the  contractor; 


b.  that  the  system  and  each  conponent  thereof,  at  the 
time  they  are  provided  to  the  United  States,  are  free 
from  all  defects  (in  materials  and  workmanship)  which 
would  cause  the  system  to  fail  to  conform  to  the 
Government's  performance  requirements  as  specifically 
delineated 

in  the  production  contract,  or 

in  any  other  agreement  relating  to  the  production 
of  such  system  entered  into  by  the  United  States 
and  the  contractor;  euid 


c.  That,  in  the  event  of  a  failure  of  the  weapon  ystem 
or  a  conponent  to  meet  the  conditions  specified  in 
clauses  a  and  b. : 

the  contractor  will  bear  the  cost  of  all  work 
pronptly  to  repair  or  replace  such  parts  as  are 
necessary  to  achieve  the  required  performance;  or 

if  the  contractor  fails  to  repair  or  replace  such 
parts  proir5)tly,  as  determined  by  the  Secretary  of 
Defense,  the  contractor  will  pay  the  costs 
incurred  by  the  United  States  in  procuring  such 
parts  from  another  source. 


2 .  A  written  guarantee  provided  pursuant  to  subsection  1 . 
shall  not  apply  in  the  case  of  any  weapon  system  or  coit5)onent 
thereof  which  has  been  furnished  the  Government  to  a 
contractor. 


3 .  The  Secretary  of  Defense  may  waive  the  requirements  of 
subsection  1.  in  the  case  of  a  weapon  system  if  the  Secretary: 

a  determines  that  the  waiver  is  necessary  in  the 

interest  of  the  national  defense  or  would  not  be  ost- 
effective;  and 

b.  notifies  the  Committees  on  Armed  Services  and 
Appropriations  of  the  Senate  and  the  House  of 
Representatives  in  writing  of  his  intention  to  waive 
such  requirements  with  respect  to  such  weapon  system 
and  includes  in  the  notice  an  explanation  of  the 
reasons  for  the  waiver. 

4 .  The  requirements  for  written  guarantees  provided  in 
subsection  1 .  hereof  shall  apply  only  to  contracts  which  are 
awarded  after  the  date  of  enactment  of  this  Act  and  shall  not 
cover  combat  damage. 
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APrKNDZX  B  8BCTZ0N  2403 

TITLE  10  Uniced  States  CODE 
Section  2403 


2403.  Major  weapon  systems  contractor  guarantees 
(a)  In  this  section 

(1)  "Weapon  System"  means  items  that  can  be  used  directly 
by  the  armed  forces  to  carry  out  combat  missions  and  that  cost 
more  than  $100,000  or  for  which  the  eventual  total  procurement 
cost  is  more  than  $:>  0, 000, 000 .  Such  term  does  not  include 
commercial  items  sold  in  substantial  quantities  to  the  general 
public . 

(2)  "Prime  contractor"  means  a  party  that  enters  into  an 
agreement  directly  with  the  United  States  to  furnish  part  or 
all  of  a  weapon  system. 

(3)  "Design  and  manufacturing  requirements"  means 
structural  and  engineering  plans  and  manufacturing 
particulars,  including  precise  measurements,  tolerances, 
materials,  and  finished  product  tests  for  the  weapon  system 
being  produced. 

(4)  "Essential  performance  requirements",  with  respect  to 
a  weapon  system,  means  the  operating  capabilities  or 
maintenance  and  reliability  characteristics  of  the  system  that 
are  determined  by  the  Secretary  of  Defense  to  be  necessary  for 
the  system  to  fulfill  the  military  req[uirements  for  which  the 
system  is  designed. 

(5)  "Conponent"  means  any  constituent  element  of  a  weapon 
system. 

(6)  "Mature  full-scale  production"  means  the  manufacture 
of  all  units  of  a  weapon  system  after  the  manufacture  of  the 
first  one-tenth  of  the  eventual  total  production  or  the 
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initial  production  quantity  of  such  system,  whichever  is  less. 

(7)  “Initial  production  quantity*  means  the  number  of 
units  of  a  weapon  system  contracted  for  in  the  first  year  of 
full-scale  production. 

(8)  "Head  of  an  agency*  has  the  meaning  given  that  term  in 
section  2302  of  this  title. 

(b)  Except  as  otherwise  provided  in  this  section,  the  head 
of  an  agency  may  not  after  1  January  1985,  enter  into  a 
contract  for  the  production  of  a  weapon  system  unless  each 
prime  contractor  for  the  system  provided  the  United  States 
with  written  guarantees  that — 

(1)  the  item  provided  under  the  contract  will  conform  to 
the  design  and  manufacturing  requirements  specifically 
delineated  in  the  production  contract  (or  in  any  amendment  to 
that  contract); 

(2)  the  item  provided  under  the  contract,  at  the  time  it 
is  delivered  to  the  United  States,  will  be  free  from  all 
defects  in  materials  and  workmanship; 

(3)  the  item  provided  under  the  contract  will  conform  to 
the  essential  performance  requirements  of  the  item  as 
specifically  delineated  in  the  production  contract  (or  in  any 
amendment  to  that  contract);  and 

(4)  if  the  item  provided  under  the  contract  fails  to  meet 
the  guarantee  specified  in  clause  (1),  (2),  or  (3),  the 
contractor  will  at  the  election  of  the  Secretary  of  Defense  or 
as  otherwise  provided  in  the  contract — 

(A)  pronptly  take  such  corrective  action  as  may  be 
necessary  to  correct  the  failure  at  no  additional  cost  to  the 
United  States;  or 

(B)  pay  costs  reasonably  incurred  by  the  United  States 
in  taking  such  corrective  action. 

(c)  The  head  of  the  agency  concerned  may  not  require 
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guarantees  under  subsection  (b)  from  a  prime  contractor  for  a 
weapon  system,  or  for  a  component  of  a  weapon  system,  that  is 
furnished  by  the  United  States  to  the  contractor. 

(d)  Subject  to  subsection  (e)  (1) ,  the  Secretary  of  Defense 
may  waive  part  or  all  of  subsection  (b)  in  the  case  of  a 
weapon  system,  or  con^onent  of  a  weapon  system,  if  the 
Secretary  determines - 

(1)  that  the  waiver  is  necessary  in  the  interest  of 
national  defense;  or 

(2)  that  a  guarantee  under  that  subsection  would  not  be 
cost-effective. 

The  Secretary  may  not  delegate  authority  under  this  subsection 
to  any  person  who  holds  a  position  below  the  level  of 
Assistant  Secretary  of  Defense  or  Assistant  Secretary  of  a 
military  department. 

(e)  (1)  Before  making  a  waiver  under  subsection  (d)  with 
respect  to  a  weapon  system  that  is  a  major  defense  acquisition 
program  for  the  purpose  of  section  139a  of  this  title,  the 
Secretary  of  Defense  shall  notify  the  committees  on  Armed 
Services  and  on  Appropriations  of  the  Senate  and  House  of 
Representatives  in  writing  of  his  intention  to  waive  any  or 
all  of  the  requirements  of  subsection  {b)with  respect  to  that 
system  and  shall  include  in  the  notice  an  explanation  of  the 
reasons  for  the  waiver. 

(2)  Not  later  than  February  1  of  each  year,  the  Secretary 
of  Defense  shall  submit  to  the  committees  specified  in 
paragraph  (1)  a  report  identifying  each  wavier  made  under 
subsection  (d)  during  the  preceding  calendar  year  for  a  weapon 
system  that  is  not  a  major  defense  acquisition  program  for  the 
purpose  of  section  139a  of  this  title  and  shall  include  in  the 
report  an  explanation  of  the  reasons  for  the  waivers. 

(f)  The  requirement  for  a  guarantee  under  subsection  (b) 

(3)  applies  only  in  the  case  of  a  contract  for  a  weapon  system 
that  is  in  mature  full-scale  production.  However,  nothing  in 
this  section  prohibits  the  head  of  the  agency  concerned  from 
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negotiating  a  guarantee  described  in  subsection  (b)(3),  the 
Secretary  shall  conply  with  the  notice  requirements  of 
subsection  (e) . 

(g)  Nothing  in  this  section  prohibits  the  head  of  the 
agency  concerned  from - 

(1)  negotiating  the  specific  details  of  a  guarantee, 
including  reasonable  exclusions,  limitations  and  time 
duration,  so  long  as  then  negotiated  guarantee  is  consistent 
with  the  general  requirements  of  this  section; 

(2)  requiring  that  components  of  a  weapon  system  furnished 
by  the  United  States  to  a  contractor  be  properly  installed  so 
as  not  to  invalidate  any  warranty  or  guarantee  provided  by  the 
manufacturer  of  such  component  to  the  United  States ; 

(3)  reducing  the  price  of  any  contract  for  a  weapon  system 
or  other  defense  equipment  to  talce  account  of  any  payment  due 
from  a  contractor  pursuant  to  sxibclause  (B)  of  subsection 
(b)  (4)  ; 

(4)  in  the  case  of  a  dual  source  procurement,  exenpting 
from  the  requirements  of  subsection  (b)  (3)  an  aiWDunt  of 
production  by  the  second  source  contractor  equivalent  to  the 
first  one-tenth  of  the  eventual  total  production  by  the  second 
source  contractor;  and 

(5)  using  written  guarantees  to  a  greater  extent  than 
required  by  this  section  including  guarantees  that  exceed 
those  in  clauses  (1),  (2),  and  (3)  of  subsection  (b)and 
guarantees  that  provide  more  comprehensive  remedies  than  the 
remedies  specified  under  clause  (4)  of  that  subsection. 

(h)  (1)  The  Secretary  of  Defense  shall  prescribe  such 
regulations  as  may  be  necessary  to  carry  out  this  section. 

(2)  This  section  does  not  apply  to  the  Coast  Guard  or  to 
the  National  Aeronautics  and  Space  Administration. 

(Added  Publ.  L  98-525,  Title  XII.  123-4(a),  Oct.  19,1984,98 
Stat.  2601) 
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APPmiDZX  C  COMMOM  AIRCRAFT  XMGZIIB  VfARRANTT 


DRAFT  COPT 


22  March  1994 


H-  ENGINE  WARRANTY 
(a)  DEFINITIONS : 

(1)  ACCEPTANCE  -  The  act  by  which  the  Government  assumes 
for  itself,  or  as  an  agent  for  another,  ownership  of  the 
identified  Supplies.  Acceptance  occurs,  for  excunple,  upon 
execution  by  an  authorized  Government  representative  in  the 
Acceptance  Block  of  the  DD  Form  250. 

(2)  CONSUMABLE  -  A  component  that  is  replaced  regardless 
of  apparent  condition  during  maintenance,  inspection,  or 
repair.  Consiimable  materials  shall  include  filters,  preformed 
packings  (0-rings),  seals,  gaskets  emd  other  engine  items  that 
are  discarded  regardless  of  apparent  condition  LAW  the  engine 
technical  manuals.  Consumable  materials  are  identified  by 
source,  maintenance,  and  recoverability  (SM&R)  coding. 

(3)  DEFECT  -  As  used  herein  means  any  condition  or 
characteristic  in  any  supplies  furnished  by  the  contractor 
under  this  contract  that  is  not  in  compliance  with  the 
requirements  of  the  contract. 

(4)  DESIGN  AND  MANUFACTURING  REQUIREMENTS  -  Structural  and 
engineering  plans  and  manufacturing  particulars,  including 
precise  measurements,  tolerances,  materials,  and  the  finished 
product  tests  as  required  by  this  contract  for  the  Warranted 
items  being  procured. 

(5)  ENGINE  OPERATING  HOURS  -  Total  engine  operating  time 
as  determined  by  the  engine  monitoring  systems.  In  the  event 
the  engine  monitoring  system  is  inoperative,  unavailable,  or 
data  is  incomplete,  such  time  shall  be  calculated  in  a  manner 
such  as  per  I  fill  in  blank  1.  or  as  reported  by  the  flight 
crew  and  recorded  in  the  engine  log  book. 

(6)  FAILURE  -  The  breakage  of  a  part,  malfimction  of  a 
part  or  damage  to  a  part  which  renders  it  unserviceable,  or  a 
condition  which  causes  or  would  cause  a  warranted  item  to  fail 
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to  ipeet  any  characteristic  required  for  operation.  Although 
a  failure  may  be  an  indication  of  a  defect,  a  failure  is  not 
a  defect  by  definition. 

(7)  FOREIGN  OBJECT  DAMAGE  (FOP)  -  Damage  to  an  engine 
resulting  from  ingestion  of  material  not  installed  within  the 
engine . 

(8)  REDESIGN  -  A  change  to  design  and  manufacturing 
requirements.  Redesign  shall  include  any  testing  required  to 
validate/qualify  the  proposed  change  as  well  any  other  effort 
normally  associated  with  an  Engineering  Change  Proposal  (ECP)  . 

(9)  REPAIR  -  To  restore  an  engine  or  component  to 
serviceable  condition. 

(10)  SERVICEABLE  -  Operational  etnd  acceptable  for 
continued  use  vinder  the  criteria  established  by  the  applicable 
maintenance  publications . 

(11)  SYSTEMIC  FAILURE  -  A  failure  mode  or 
characteristic  that  is  identified  as  being  common  to  warranted 
items  delivered  under  contract.  *  method  of 
dmtmrminin/T  fmiluxm] 

(12)  WARRANTED  ITEM  -  Any  engine  and  all  original 
constituent  conponents /modules /parts  thereof  delivered  under 
this  contract,  excluding  Government -Furnished  Property  (GFP)  . 
Warranted  items  also  include  all  new  Contractor-supplied  or 
contract -overhauled  replacement  components /modules/ items  as 
may  be  installed  on  engines  delivered  under  this  contract  to 
remedy  a  defect  in  an  original  component /module/ item. 

(13)  WARRANTED  RESISTANT  DAMAGE  -  Damage  suffered 
directly  by  or  induced  primarily  in  an  engine  item  from  a 
warranted  defect  in  an  item  provided  by  the  Contractor.  The 
term  excludes  daunage  to  other  engines  or  any  property  external 
to  the  instant  engine  or  any  consequential  damages. 

(b) COVERAGE  AND  PERIOD:  Notwithstanding  inspection  and 
acceptance  by  the  Government  of  supplies  furnished  under  this 
contract  or  tny  provision  of  this  contract  concerning  the 
conclusiveness  thereof,  the  Contractor  warrants: 

(1)  That  at  time  of  delivery  and  for  [  mx>»cify  period  1 
any  warranted  item  Originally  delivered  under  this  contract 
shall  conform  to  the  design  and  manufacturing  requirements. 

(2)  That  any  warranted  item  Originally  delivered  under 
this  contract  shall  be  free  from  all  defects  in  material  and 
worlonanship  at  the  time  of  its  delivery  to  the  Government  and 


for  [  mpmcify  vriod  ] . 


(3)  That  any  warranted  item  Originally  delivered  under 
this  contract,  shall  meet  the  essential  performance  standards 
and  requirements  as  specified  below  for  [  Mvmeifv  omriod  1 , 

(4)  Any  warranted  items  repaired/ replaced  pursuant  to 
this  warranty  are  subject  to  the  provisions  of  this  clause  for 
the  remaining  period  of  the  warranty  on  the  warranted  items 
originally  delivered. 

(C)  NOTIFICATION 

(1)  The  Contractor  shall  be  notified  in  writing  of  any 
breach  of  the  warranty  set  forth  in  “Coverage  and  Period" 
above  including  a  description  of  the  breach  within  [  mnmeitv 
V0riod  1.  after  discovery  of  the  defect. 

(2)  Written  notice  may  consist  of  any  of  the  following:  a 
letter  from  the  Contracting  Officer  or  his  duly  authorized 
representative,  and/or  [  momeify  d»ficiex»ey  r&vort  or 
maintBnanem  do^*****"*- f . 

(3)  Should  the  Contractor  discover  any  breach  of  warranty 
prior  to  receipt  of  Government  notification,  the  Contractor 
shall  notify  the  Contracting  Officer  in  writing  within 

[  avcify  vmriod  1 .  after  discovery  of  the  defect. 

(d)  REMEDIES : 

(1)  GOVERNMENT  ELECTION;  In  the  event  of  a  breach  of 
warranty,  the  Government  shall  decide  which  of  the  following 
remedies  shall  be  applied: 

(i)  CONTRACTOR  REPAIR/REPLACEMENT:  The  Contractor 
shall,  at  its  election,  either  repair  or  replace  the  warranted 
item.  Items  it:,, aired  or  replaced  under  this  warranty  shall  be 
Presented  f;  -  G  vernment  inspection  at  a  location  agreeable  to 
both  parties . 

a)  The  Government  will  deliver  the  warranted  item 
to  the  Contractor  within  f  fill  in  ]  days  of  discovery  of  a 
warranted  defect.  Warranted  items  will  be  shipped  to  the 
following  contractor  facilities: 

[Liat  Addrmmaaa] 

b)  The  contractor  shall  repair/replace  warranted 
items  within  [  fill  in  ]  days  from  the  date  when  both 
notification  and  the  item  are  received. 

c)  The  Contractor  shall  repair/replace  all  items 
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or  coK^onents  rendered  unserviceable  or  destroyed  in 
correcting  the  warranted  defect. 


d)  Upon  Government  direction  from  Contracting 
Officer  as  authorized  by  FAR  51.101,  the  Contractor  may 
utilize  Government  stocks  to  effect  repair  and,  as  mutually 
agreed,  replace  stocks  used  (with  new,  rebuilt,  or  serviceable 
items  of  like  value)  within  normal  production  lead-time. 

(ii)  GOVERNMENT  REPAIR:  In  the  event  that 
repair /replacement  is  undertaken  by  or  through  the  Government, 
the  Government  may  elect  from  the  following: 

a)  The  Contractor  shall  provide  all  serviceable 
conponents  required  to  repair  the  warranted  item  in  exchange 
for  unserviceable  components,  returned  to  the  contractor's 
designated  facility. 

b)  Repair  the  warranted  item  using  Government 
assets  and  not  return  the  unserviceable  components  to  the 
Contractor.  In  this  event:  f  rmmmdv  1 

[  FOR  mXRMPLRt 

1)  Eqaitablm  conmidmrmtion  may  ba  oagotiatad 
betwman  partiaa,  or 

2)  An  OQuItabJa  dommmrd  adjuatmmnt  to  tha 

contract  prica  aball  ba  mada  of  $ _  par  waaarvicaabla 

warranted  itam  raplacad  or  rapairad,  not  to  axcaad 

$ _  for  a  aingla  ovant.J 

(iii)  SYSTEMIC  FAILURE:  In  the  event  it  is  determined 
that  a  systemic  failure  exists  and  that  failure  was  directly 
caused  by  a  warranted  defect,  the  Contractor  shall  provide: 

a)  All  engineering,  hardware,  and  testing 
necessary  to  conplete  a  redesign  as  required  to  eliminate  the 
cause  of  the  breach. 

b)  All  items  necessary  to  incorporate  the 
redesign  in  all  engine  and  Components /items  under  warranty  at 
the  time  of  notification. 

c)  All  technical  data  (whether  new,  revisions,  or 
updating)  occasioned  by  the  redesign  and  retrofit. 

(2)  UNSERVICEABLE  COMPONENT  DISPOSITION:  In  lieu  Of 
return  to  the  Contractor's  repair  facility,  the  Government 
may,  with  the  Contractor's  concurrence,  scrap  the 
unserviceable  component . 
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(3)  DISPUTES  CLAUSE:  Failure  of  the  parties  to  agree 

concerning  the  application  of  these  remedies  shall  be  subject 
to  FAR  52.233-1,  "Disputes." 

(4)  PROCEDURES  REGARDING  NON-WARRANTED  REPAIRS:  If,  upon 
Preliminary  analysis  of  the  component /part ,  the  cause  of 
failure  is  not  within  the  Parameters  of  the  warranty  or  if 
Non-warranted  repairs  must  be  performed  in  conjunction  with 
those  repairs  inclusive  of  the  warranty.  Contractor  shall  stop 
all  Non-warranted  work  and  contact  the  Contracting  Officer  for 
further  direction. 

(e)  VERIFICATION/VALIDATION ;  Contractor  shall  have  access  to 
data  and  defective  hardware  as  reasonably  necessary  to  perform 
warranty  breach  validation/verification. 

(f)  TRANSPORTATION  AND  RISK  OF  LOSS:  Transportation  of 

defective  supplies  to  the  Contractor's  designated  repair 
facility  and  back  shall  be  via  Government  Bill  of  Lading  with 
the  Government  assuming  risk  of  loss  to  the  supplies  in 
transit.  The  risk  of  loss  of  any  such  item  while  in  the 
Possession  of  the  Contractor  shall  be  Governed  by  the 
"Government  Property"  clause. 

(g)  MARKING: 

(1)  For  each  aircraft,  missile,  or  engine  delivered,  the 
Contractor  shall  Provide  complete,  accurate,  and  legible 
warranty  information  in  the  Miscellaneous  History  Section  of 
the  Aircraft /Aeronautical  Equipment  Service  Record  as  part  of 
the  acceptance  of  each  aircraft,  missile,  or  engine.  The 
warranty  page(s)  shall  be  marked  as  "PERMANENT  RECORD"  and 
include,  as  a  minimum,  the  following: 

(i)  "WARRANTED  ITEM" 

(ii)  Manufacturer  or  entity  providing  the  warranty 

(iii)  Contract  number 

(iv)  Expiration  of  the  warranty.  (NOTE:  If  expiration 
is  for  a  calendar  Period  of  time  and/or  hours /cycles  of  usage, 
the  marking  must  Provide  a  firm  expiration.  Stating  that 
warranty  will  expire  "x"  months  from  acceptance  does  not,  in 
itself.  Provide  clear  guidance  to  equipment  user) . 

(v)  National  Stock  Number,  Part  Number  and  Serial 

Number. 

(2)  When  Aeronautical  Equipment  Service  Records  (AESR) , 
Module  Service  Records  (MSR) ,  Equipment  History  Records  (EHR) , 
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or  Scheduled  Removal  Conponent  (SRC)  cards  exist  for  warranted 
equipment,  warranty  information  shall  be  marked  in  the  same 
manner  as  delineated  in  the  previous  Paragraph. 

(3)  For  supplies  accepted  conditionally,  or  under  special 
Conditions,  the  applicable  logbook  record  documents  shall 
specify  any  exceptions  to  acceptance,  including  work  to  be 
conqpleted,  material  to  be  installed,  and  defects  or  non¬ 
conformances  to  be  corrected. 

(4)  All  equipment  items,  not  covered  by  the  above  logbook 
record  cards,  shall  have  a  warranty  label  affixed  to/or  part 
of  the  equipment  identification  plate.  It  shall  be  a 
bold/bright  color  easily  identifiable  and  accessible  to  the 
user.  Information  shall  be  indelible,  legible  and  contain  as 
a  minimum,  the  following: 

(i)  "WARRANTED  ITEM":  in  bold  letters  at  least  twice 
as  large  as  other  information; 

(ii)  Ebqpiration  of  warranty.  (Note:  Guidance 

previously  delineated  in  above  marking  paragraphs  shall  be 
followed)  . 

(5)  All  shipping  containers  shall  be  marked  in  accordance 
with  MIL-STD-129 

(h)  LIABILITY: 

(1)  The  limitation  rights  and  coverage  set  out  in  this 
warranty  shall  govern  the  liability  and  rights  of  the  items 
for  warranted  failures  during  the  Period  of  warranted  coverage 
of  items.  Rights/liabilities  granted  in  limitation  of 
liability  clauses  in  FAR  52.246  shall  be  given  full  effect 
when  warranty  coverage  expires  or  is  inapplicable.  Except  as 
Otherwise  Provided  in  FAR  52.246,  items  returned  to  the 
contractor  are  governed  by  government  property  clause  in  FAR 
52.245  except  the  loss,  damage,  or  destruction  of  warranted 
items  caused  by  and  occurring  during  rework,  repair,  or  retest 
shall  remain  the  responsibility  of  the  Contractor. 

(2)  Contractors  liability  for  resultant  damage  shall  be 
limited  to  warranted  resultant  damage  as  defined  herein. 

(3)  LIMITATION  OF  LIABILITY :  Contractor's  total  liability 
under  this  warranty  shall  not  exceed  f  fill  Mmr%nr%f  y 

(i)  EXCLUSIONS ; 

(1)  The  Contractor  shall  have  no  Obligation  to  Provide 
warranty  remedies  with  respect  to  any  supplies  warranted 
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hereunder  to  the  extent  that  the  defect  arises  or  results 
from: 

(i)  Foreign  Object  deunage  (FOD) ,  unless  ingested  at 
Contractor's  plant; 

(ii)  Battle  deunage  or  combat  deunage; 

(iii)  Acts  of  sabotage  or  vandalism; 

(iv)  Acts  of  God;  such  as  flood,  hurricane,  tornado, 
earthquake,  lightning,  etc., 

(v)  Aircraft  crash,  hard  landing,  or  any  fire, 
accident  or  explosion  where  such  event  is  not  caused  by  a 
warranted  defect  in  an  item; 

(vi)  Improper  Government  or  third  party 
transportation,  storage,  handling,  inspection,  maintenance, 
repair,  alteration,  operation,  installation,  overhaul  or 
replacement ; 

(vii)  Experimental  tests  as  applied  to  the  engine  or 
aircraft  which  would  cause  the  engine  to  exceed  the 
performance  specifications; 

(viii)  Operation  of  the  engine  or  aircraft  outside  of 
intended  use  or  flight  envelope  as  defined  in  the  engine 
specifications . 

(ix)  Items,  conponents,  modules  or  subassemblies  or 
any  other  products  or  supplies  not  acquired  or  procured 
directly  from  the  Contractor; 

(x)  Erosion  (including  sand,  volcanic  ash)  or 
corrosion  (including  hot  corrosion)  in  excess  of  the  engine 
specification  not  due  to  defects  in  material  and  worlonanship . 

(xi)  Electro-Magnetic  Interference  beyond  the  engine 
specification  requirements. 

(2)  Contractor's  warranty  shall  not  extend  to  cover: 

(i)  Replacement  of  consumables  during  routine 
operational  maintenance  of  the  engine. 

(ii)  Items,  conponents,  modules,  subassemblies  or 
any  other  products  or  supplies  not  acquired  or  procured 
directly  from  the  Contractor  (break-out  parts) . 

(j)  DISCLAIMERS: 
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(1)  This  warranty  is  for  the  benefit  of  the  Government 
alone  and  is  not  transferable  to  third  parties  without  the 
written  agreement  of  the  Contractor. 

(2)  The  Contractor's  liability  for  costs  and  repair  is 
conditioned  upon  availability  and  rent-free  use  of  facilities, 
tooling,  and  equipment  identified  in  any  Government  Furnished 
Property  -  Rent  Free  Use  provisions  of  this  contract.  Any 
decrease,  substitution  or  withdrawal  of  said  property  may 
entitle  the  Contractor  to  an  equitable  adjustment. 

(3)  The  rights  and  remedies  of  the  Government  and 
Contractor  provided  in  this  clause  are  in  addition  to,  and  do 
not  limit,  any  rights  and  remedies  the  Government  and 
Contractor  may  have  under  2my  other  clause  or  provision  of 
this  contract. 

(4)  The  Government's  rights  tonder  this  contract  because  of 
latent  defects,  fraud,  or  such  gross  mistakes  as  aimsunt  to 
fraud  are  not  limited  by  this  clause. 

(5)  The  warranties  expressed  herein  are  in  lieu  of  any 
iir^jlied  warranty  of  MERCHANTABILITY  or  fitness  for  a 
particular  purpose. 
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2-40 

1  Subtitle  E — ^Administration  of  Con- 

2  tract  Provisions  Relating  to 

3  Price,  Delivery,  and  Product 

4  Quality 

5  PART  I— ARMED  SERVICES  ACQUISITIONS 

6  SEC.  2401.  PROCUREMENT  OF  CRITICAL  AIRCRAFT  AND 

7  SHIP  SPARE  PARTS;  QUALITY  CONTROL. 

8  (a)  Repeal. — Section  2383  of  title  10,  United  States 

9  Code,  is  repealed. 

10  (b)  Clerical  A.mexdment.— The  table  of  sections 

11  at  the  beginning  of  chapter  141  of  such  title  is  amended 

12  by  strikiiig  out  the  item  relating  to  section  2383. 

13  SEC.  2402.  CONTRACTOR  GUARANTEES  REGARDING  WEAP- 

14  ON  SYSTEMS. 

15  Section  2403(h)  of  title  10,  United  States  Code,  is 

16  amended — 

17  (1)  by  redesignating  paragraph  (2)  as  para- 

18  graph  (3);  and 

19  (2)  by  inserting  after  paragraph  (1)  tlie  follow- 

20  ing  ne\v  paragraph  (2): 

21  “(2)  The  regulations  shall  include  the  following: 

22  “(A)  Guidelines  for  negotiating  contractor  guar- 

23  antees  that  are  reasonable  and  cost  effective,  as  de- 

24  termined  on  the  basis  of  the  likelihood  of  defects  and 

25  the  estimated  cost  of  correcting  such  defects. 
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1  “(B)  Procedures  for  administering  contractor 

2  guarantees. 

3  “(C)  Guidelines  for  determining  the  cases  in 

4  which  it  may  be  appropriate  to  waive  the  require- 

5  ments  of  this  section.”. 

6  SEC.  2403.  REPEAL  OF  REQUIREMENT  FOR  COMPLETE  DE- 

7  LIVERY  OF  SUBSISTENCE  SUPPLIES  AT  SPE- 

8  CIFIC  PLACE  UPON  INSPECTION. 

9  (a)  ARyn  Contracts. — 

10  (1)  Repeal. — Section  4534  of  title  10,  United 

11  States  C-ode,  is  repealed. 

12  (2)  Clerical  AiiEXDMEXT. — The  table  of  sec- 

13  tions  at  the  beginning  of  chapter  433  of  such  title 

14  is  amended  by  striking  out  the  item  relating  to  sec- 

15  tion  4534. 

16  (b)  AIR  Force  Contracts. — 

17  (1)  Repeal. — Section  9534  of  title  10,  United 

18  States  Code,  is  repealed. 

19  (2)  CleriC-AL  A3IENDME.NT. — The  table  of  sec- 

20  tions  at  the  beginning  of  chapter  933  of  such  title 

21  is  amended  by  striking  out  the  item  relating  to  sec- 

22  tion  9534. 


1S9 


IS.  tM3 


APPBNDZZ 


FAR  SSCTZOH  46.7 


170 


44.703 


PART  46-<3UAL1TY  assurance _ 

under  the  inspecdon  provisioas  of  die  oonoua  be  preju* 
diced 

44.505  Tyaasfcr  of  title  and  risk  of  loo. 

(a)  Tule  to  supplies  shall  pass  to  the  Govenunent  t^on 
formal  acceptance,  regardless  of  when  or  where  the 
Govenunent  takes  physical  possession,  unless  the  contraa 
specifically  provides  for  earlier  passage  of  title. 

(b)  Unless  the  contna  specifically  provides  otherwise, 
risk  of  loss  of  or  damage  to  supplies  shall  remain  with  the 
contractor  until,  and  shall  pass  to  the  Goverameat  upon — 

(1)  Delivery  of  the  supplies  to  a  carrier  if  nnsporta- 
don  is  f.o.b.  origin;  or 

(2)  Acceptance  by  the  Government  or  delivery  of  the 
supplies  to  the  Government  at  the  destinaiioo  specified 
in  the  contract,  whichever  is  later,  if  transpottatioo  is 
f.o.b.  destination. 

(c)  Paragraph  (b)  above  shall  not  apply  to  supplies  that 
so  fail  to  conform  to  contract  requirements  as  to  give  a 
right  of  rejection.  The  risk  of  loss  of  or  damage  to  such 
nonconforming  supplies  remains  with  the  contractor  until 
cure  or  acceptance.  After  cure  or  acceptance,  paragraph  (b) 
above  shall  apply. 

(d)  Under  paragraph  (b)  above,  the  contractor  shall  not 
be  liable  for  loss  of  or  damage  to  supplies  caused  by  the 
negligence  of  officers,  agents,  or  employees  of  the 
Government  acting  within  the  scope  of  their  employment. 

(e)  The  policy  expressed  in  (a)  through  (d)  above  is 
specified  in  the  clause  at  32.246*16.  Responsibility  for 
SuppUes.  which  is  prescribed  in  46.316. 

subpart  44,6— material  INSPECTION  AND 
RECEIVING  REPORTS 

Agencies  shall  prescribe  procedures  and  inssuctions  for 
the  use.  prepaiadon.  and  distribution  of  material  inspectioo 
and  receiving  reports  and  commercial  shipping 
document/packing  Ii»  to  evidence  Government  inqrection 
(see  46.401)  and  acceptance  (see  46J01). 

SUBPART  44.7— WARRANTIES 

44.701  Definitions. 

“Acceptance”  (see  46.101). 

“Correction.”  as  used  in  this  subpart,  means  the  elimina¬ 
tion  of  a  defecL 

“Warranty.”  as  used  in  this  subpart,  means  a  promise  or 
affirmation  given  by  a  contractor  to  the  Goveroment 
regarding  the  nature,  usefulness,  or  condition  of  the  sup¬ 
plies  or  performance  of  services  furnished  under  the  con¬ 
tract. 

44.702  GeneraL 

(a)  The  principal  purposes  of  a  warranty  in  a  Government 
contraa  are  (1)  to  delinrote  the  rights  and  obligations  of  the 


oonoacur  and  the  Covemment  for  defective  aems  aid  ser¬ 
vices  and  (2)  10  foster  quality  performanoe. 

(b)  Generally,  a  warranty  should  provide — 

(1)  A  contractual  riglu  for  the  conrecdon  of  defects 
notwithstanding  any  other  requirement  of  the  contraa 
pertaining  to  accqxaoce  of  the  stqqtlies  or  services  by 
the  Govenunent;  and 

(2)  A  stated  period  of  tune  or  use,  or  the  occsnence 
of  a  specified  event,  after  acceptance  by  the 
Govenunent  to  assert  a  contractual  right  for  the  oonec- 
lioo  of  defects. 

(c)  The  benefits  to  be  derived  from  a  warranty  must  be 
commensurate  with  the  cost  of  the  warranty  to  the 
Government. 

44.703  Criteria  for  use  of  warranties. 

The  use  oi  wamndes  is  not  mandatory.  In  deterniining 
ivfaether  a  wananty  is  appropriate  for  a  specific  acquiarion. 
the  contracting  officer  st^  consider  the  following  factors: 

(a)  Nature  and  use  of  Ute  supplies  or  services.  This 
inchides  such  facton  as— 

(1)  Complexity  and  fimedon: 

^)  Degree  of  development; 

0)  State  of  the  art: 

(4)  End  use; 

(3)  Difficulty  in  detecting  defects  before  acceptance: 
and 

(6)  Potential  harm  to  the  Government  if  the  item  is 
defective. 

(b) Cost  Wananty  costs  arise  from — 

(1)  The  contractor’s  «u.*ge  for  accepting  the  defened 
liability  created  by  the  warranty;  and 

(2)  Government  adminisoadon  and  enforcement  of 
the  wananty  (see  paragraph  (c)  below). 

ic)  Administraaon  and  enforcement.  The  Covenunent’s 
ability  to  enforce  the  warranty  is  essential  to  the  effeedve- 
ness  ^  any  wananty.  There  must  be  some  assurance  that  an 
adequate  admiitistradve  system  for  reporting  defects 
or  can  be  established.  The  adequacy  of  a  reporting  system 
may  depend  upon  such  fretors  as  the — 

(1)  Nann  and  complexity  of  the  item; 

0)  Locadoo  and  proposed  use  of  the  item: 

0)  Storage  time  for  the  item; 

(4)  Distance  of  the  using  aedvity  from  the  source  of 
the  item; 

(3)  Difficulty  in  establishing  existence  of  defects; 
snd 

(6)  Difficulty  in  tracing  responsibility  for  defects. 

(d)  Trade  practice.  In  many  instances  an  item  is  ens- 
loinatily  warranted  in  the  trade,  and,  as  a  result  of  that 
practice,  the  cost  of  an  item  to  the  Govenunent  win  be  the 
same  whether  or  not  a  warranty  is  included.  In  those 
instances,  it  would  be  in  the  (government’s  interest  vo 
include  such  a  warranty. 

(e)  Reduced  requirements.  The  contractor's  ciiaige  for 

46-9 


171 


46.704 


assumpcion  of  added  liability  may  be  panially  or  complete¬ 
ly  offset  by  reducing  the  Govenunent's  conna  quality 
assunnce  lequiremenis  where  the  warranty  provides  ade¬ 
quate  assurance  of  a  sadsfactoty  producL 

46.704  Authority  for  use  of  warranties. 

The  use  of  a  warranty  in  an  acquisition  shall  be 
approved  in  accordance  with  agency  procedures. 

46.705  Limitatioas. 

(a)  Except  for  the  warranties  in  the  clauses  at  52J46-3. 
Ins^don  of  Supplies— Cosi-Reitnbuisenient.  and  S12A6- 
8.  Inspection  of  Research  and  E)evelopment — Cost- 
Reimbursement.  the  contracting  officer  sh^  not  include 
warranties  in  cost-ieimbursement  contracts,  unless  autho¬ 
rized  in  accordance  with  agency  regulations  (see  46.708). 

(b)  Warranty  clauses  shall  not  limit  the  Government’s 
rights  under  an  inspection  clause  (see  Subpart  46  J)  in  rela¬ 
tion  to  latent  defects,  fraud,  or  gross  mistakes  that  amount 
urffaud. 

(c)  Except  for  warranty  clauses  in  construction  con¬ 
tracts.  warranty  clauses  shall  provide  that  the  warranty 
applies  notwithstanding  inspection  and  acceptance  or  ocher 
clauses  or  terms  of  the  contract. 

46.706  Warranty  terms  and  conditions. 

(a)  'o  facilitate  the  pricing  and  enforcement  of  war¬ 
ranties.  dx  contracting  officer  shall  ensure  that  wairanties 
clearly  state  the — 

(1)  Exaa  nature  of  the  item  and  i  s  components  and 
c.haracieristics  that  the  contractor  warrants; 

(2)  Extent  of  the  contractor’s  warranty  including  all 
of  the  contractor's  obligations  to  the  Government  for 
breach  of  warranty: 

(3)  Specific  teniedies  available  to  the  Govemmenc  and 

(4)  Scope  and  duration  of  the  warranty. 

(b)  The  contracting  officer  shall  consider  the  following 
guidelines  when  preparing  warranty  terms  and  conditions: 

(1)  Exieia  of  contractor  obligations.  (I)  Generally, 
the  contractor’s  obligations  under  warranties  extend  to 
all  defects  discovered  during  the  warranty  period,  but  do 
not  iiKlude  damage  caused  by  the  GoverrunenL  When  a 
warranty  for  the  entire  item  is  not  advisable,  a  watramy 
may  be  required  for  a  parricuiar  aspect  of  the  item  that 
may  require  special  protection  (e.g.,  instaHadon,  compo¬ 
nents.  accessories,  subassemblies,  preservatioo.  packag¬ 
ing.  and  packing,  etc.). 

(ii)  If  the  Government  specifies  the  design  of  the 
end  item  and  its  measurements,  tolerances,  matetiais, 
tests,  or  inspection  requirements,  the  contractor’s 
obligations  for  correction  of  defeca  shall  usually  be 
limited  to  defects  in  material  and  workmanship  or 
failure  to  conform  to  specifications.  If  the 
Govenunem  does  not  specify  the  design,  the  warran¬ 
ty  extends  also  to  the  usefulness  of  the  design. 
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(ui)  If  express  warranties  are  included  in  a  con¬ 
tract  (except  contractt  for  commercial  items),  all 
implied  warranties  of  merchatuability  and  fitness  for 
a  parricuiar  purpose  shall  be  negated  by  the  use  of 
sp^fic  language  in  the  clause  (see  clauses  S2246- 
17.  Warranty  of  Supplies  of  a  Noncomplex  Naturr. 
52.246-18.  Warranty  of  Supplies  of  a  Complex 
Nantre:  and  52.246-19.  Warranty  of  Systems  and 
Equipment  under  Performance  Specificatitms  or 
Draign  Criteria). 

(2)  Raudies.  0)  Nonnally.  a  warranty  shall  provide 
as  a  Hiintmiim  ifaat  the  Governmem  may  (A)  obtain  an 
equitable  adjustment  of  the  contract,  or  (B)  direct  the 
contractor  to  repair  or  replace  the  defective  items  at  the 
CQiuractor’s  expense. 

Oi)  V  it  is  not  practical  to  direct  the  coturactor  to 
make  the  repair  ot  replacement,  or.  because  of  the 
nature  of  the  ixm.  the  repair  or  replacement  does  not 
afford  an  appropriate  remedy  to  the  (jovernment.  the 
warranty  should  provide  alternate  remedies,  such  as 
authorizing  the  Government  to— 

(A)  Retain  the  defective  item  and  reduce  the 
contract  price  by  an  amount  equitable  under  the 
drcumstances:  or 

(B)  Arrange  for  the  repair  or  replacement  of  the 
defective  item,  by  the  Government  or  by  another 
source,  at  the  contractor’s  expense. 

(iii)  If  it  can  be  foreseen  that  it  will  not  be  practi¬ 
cal  to  return  an  item  to  the  contractor  for  repair,  to 
remove  it  to  an  alternate  source  for  repair,  or  to 
replace  the  defective  item,  the  warranty  should  pro¬ 
vide  that  the  Government  may  repair,  or  require  the 
contractor  to  repair,  the  item  in  place  at  the  contrx- 
tor’s  expense.  ’The  contiaa  shall  provide  that  in  the 
circumstance  where  the  Government  is  to  accomplish 
the  repair,  the  contiacuv  will  furnish  at  the  plare  of 
delivery  the  material  or  parts,  and  the  instalbtioo 
instructions  required  to  successfully  accomplish  the 
repair. 

Qv)  Unless  provided  otherwise  in  the  warranty, 
the  contraewr’s  obligation  to  repair  or  replace  the 
defective  item,  or  to  agree  to  an  equitable  adjustnrent 
of  the  contract,  shall  include  responsibility  for  the 
costs  of  fiirnishing  all  labor  and  material  to  (A)  rein- 
spea  items  that  the  Governmem  reasonably  expected 
to  be  defective,  (B)  accomplish  the  required  repair  or 
replacement  of  defective  items,  and  (CT)  test,  inspect, 
package,  pack,  and  mark  repaired  or  replaced  items. 

(v)  If  repair  or  repiacemem  of  defective  items  is 
required,  die  contractor  shall  genetaUy  be  required  by 
the  warranty  to  bear  the  expense  of  iransponadon  for 
returning  the  defective  item  from  the  place  of  deliv¬ 
ery  specified  in  the  contract  (irrespective  of  the  fx).b. 
point  or  the  point  of  acceptance)  to  the  contractor’s 
plant  and  subsequent  return.  When  dcfecuve  items 
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are  reoimcd  to  the  coomoor  tea  other  than  (he 
place  of  delivery  specified  in  the  oonmct  or  when 
the  Government  exercises  alienate  remedies,  the 
contractor's  liability  for  transporution  charges 
incurred  shall  not  exceed  an  amotnu  equal  to  the  cost 
of  transporodon  by  the  usual  commercial  method  of 
shipment  between  the  place  of  delivery  specified  in 
the  contract  and  the  contractor's  plant  and  subse¬ 
quent  return. 

Q)  Duration  of  the  utarramy.  The  tune  period  or 
duration  of  the  warranty  must  be  clearly  specified  and 
shall  be  established  after  consideration  of  such  Cactors 
as  (i)  the  estimated  useful  life  of  the  item.  Qi)  the 
nature  of  the  item  iixluding  storage  or  shelf-life,  and 
(iii)  trade  practice.  The  period  specified  shall  not 
extend  the  contractor's  liability  for  patent  defecu 
beyond  a  reasonable  time  after  acceptance  by  the 
CovemmenL 

(4)  Notice.  The  warranty  shall  specify  a  reasonable 
time  for  furnishing  notice  to  the  contractor  regarding  the 
discovery  of  defects.  This  notice  period,  which  shall 
apply  to  all  defects  discovered  during  the  warranty  peri¬ 
od.  shall  be  long  enough  to  assure  that  the  Goverrunent 
has  adequate  time  to  give  notice  to  the  contractor.  Hie 
contracting  officer  shall  consider  the  following  foctors 
when  establishing  the  notice  period: 

(i)  The  time  necessary  for  the  Government  to  dis¬ 
cover  the  defects. 

(ii)  The  time  reasonably  required  for  the 
Government  to  take  necessary  administrative  steps 
and  make  a  timely  repon  of  discovery  of  the  defects 
to  the  contractor. 

(iii)  The  time  required  to  discover  and  repon 
defective  replacements. 

(5)  Markings.  The  packaging  and  preservation 
requirements  of  the  contiaa  shall  tequne  the  contractor 
to  stamp  or  mark  the  supplies  delivered  or  otherwise 
furnish  notice  with  the  supplies  of  the  existence  of  the 
warranty.  The  purpose  of  the  maiidngs  or  notice  is  to 
inform  Government  personnel  who  store,  stock,  or  use 
the  supplies  that  the  supplies  are  under  warranty. 
Markings  may  be  brief  but  should  include  (i)  a  brief 
statement  that  a  warranty  exists,  (ii)  the  substance  of  the 
warranty.  Qii)  its  duraiii^  and  (iv)  who  to  notify  if  the 
supplies  are  found  to  be  defective.  For  commercial 
items  (see  46.709).  the  contractor's  trade  practice  in 
warranty  marking  is  acceptable  if  sufficient  informadon 
is  presented  for  supply  personnel  and  users  to  identify 
warranted  supplies. 

(6)  Consisteney.  Contracting  officen  shall  ensure 
that  the  warranty  clause  and  any  other  wananty  condi¬ 
tions  in  the  contract  (e.g..  in  the  giecifications  or  an 
inspecdon  clause)  are  consistem.  To  the  extent  practica¬ 
ble.  all  of  the  warranties  to  be  contained  in  the  contract 
should  be  expressed  in  the  warranty  clause. 
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46.707  PridDg  aspeca  of  (hod-price  iaceaiivt  eonoact 

If  a  fixed-price  incendve  contract  contains  a  warranty 
(see  46.708).  the  estimated  cost  of  the  wananty  to  the  con¬ 
tractor  should  be  considered  in  establishing  the  incentive 
target  price  and  the  ceiling  price  of  the  contract  AH  costs 
incurr^  or  esdmaied  to  be  mcvred.  by  the  contractor  in 
complying  with  the  warranty  shall  be  considered  when 
establishing  the  total  final  price.  Contractor  compliance 
with  the  wananty  after  the  cBabiishment  of  the  total  final 
price  shall  be  at  no  additional  cost  to  the  Govenunent 

46.708  Warrauks  of  data. 

Wnaniies  of  daa  shall  be  developed  and  used  in  accor¬ 
dance  with  agency  reguiadoos. 

46.709  Warranties  of  commerdai  items. 

If  a  wananty  of  commercial  items  is  appropriate,  the 
contracting  officer  may  include  a  wananty  of  supplies 
clause  modified  for  commetcial  items  (see  the  claux  at 
523(6-17.  Wananty  of  Supplies  of  a  Noncomplex  Nature. 
Alternate  I.  and  52346-18.  Warranty  of  Supplies  of  a 
Complex  Nanire,  Alternate  I)-  More  appropriate  wananty 
language  may  be  included  if  the  contracting  officer  deter¬ 
mines  that  the  Government's  planned  usage  of  the  item  is 
inconsistent  with  the  item's  normal  usage,  or  that 
Government  specifications  have  subsuoiially  altered  the 
item.  The  Government  may  adopt  the  contractor's  standard 
commenaal  warranty  if  the  contracting  officer  determines 
it  is  not  inconsistent  with  the  rights  that  would  be  affbnled 
the  Government  under  a  warramy  of  supplies  clause  (see 
the  clauses  at  52.246-17.  Warranty  of  Supplies  of  a 
Noncomplex  Nanne.  and  52346-18.  Warranty  Supplies 
of  a  Complex  Nanire)  or  other  terms  of  the  contract. 

46.710  Contract  dauscs. 

The  clauses  and  aitenoies  prescribed  in  this  section  may 
be  used  in  solicitations  and  conoacts  in  which  inclusion  of 
warranty  coverage  is  appropriate.  However,  because  of  the 
many  siniaiions  that  may  influence  the  wananty  terms  and 
conditioos  appropriate  to  a  particular  acquisitioo.  the  con¬ 
tracting  offi^  may  vary  die  terms  and  conditions  of  the 
clauses  and  alternates  to  the  extent  necessary.  The  alter¬ 
nates  prescribed  in  this  secdon  address  the  clauses;  howev¬ 
er.  the  conditions  pertaining  to  eKfa  alternate  must  be  con¬ 
sidered  if  the  terms  and  conditions  are  varied  to  meet  a  par- 
DCularneed. 

(a)(l}  The  contracting  officer  may  insert  a  clause 
sub^tiaOy  the  same  as  the  clause  at  52346-17.  Warranty 
of  Supplies  of  a  Ndocomplex  Nature,  in  solicitations  and 
contracts  for  noncomplex  tiems  when  a  fixed-price  supply 
contract  is  contemplated  and  the  use  of  a  warranty  clause 
has  been  approved  under  agency  procedures. 

(2)  If  commercial  items  are  to  be  acquired,  the  con¬ 
tracting  officer  may  use  the  clause  with  its  Alternate  L 

46-11 


’.voi.  11  -  ac  -  29 


•KJOO 


(3)  If  u  ts  desmble  to  ipecify  that  aocesury  nn»> 
ponadon  ioadenc  to  oonoctioa  or  reptaccmem  will  be  at 
ibe  Govemmem's  expenae  (as  might  be  ihe  case  if,  for 
ezampte.  ifae  cost  of  a  wananty  would  otherwise  be  pio> 
hibitive).  the  oonncong  oflIcCT  may  use  the  clause  with 
its  Altemate  0. 

(4)  If  the  supplies  cannot  be  obtained  bom  another 
source,  the  oonoacting  officer  may  use  the  clause  with 
its  Alteroate  nL 

(5)  If  8  fixed-price  incentive  contract  is  contemplat¬ 
ed.  the  oonoacting  officer  may  use  the  clause  with  its 
Altetnaie  IV. 

(6)  If  it  is  anticipated  that  recovery  of  the  warranted 
items  will  involve  considerable  Governineat  expense 
for  disassembly  and/or  reassembly  of  larger  items,  the 
contracting  officer  may  use  the  clause  with  its 
Alternate  V. 

(bXl)  Hie  conoacting  officer  may  insen  a  clause  sub¬ 
stantially  tee  same  as  the  clause  at  52.246-18.  Warranty  of 
Supplies  of  a  Complex  Nature,  in  solicitations  and  con¬ 
tracts  for  deliverable  complex  items  when  a  fixed-price 
supply  or  research  and  devdopment  conoact  is  contemplat¬ 
ed  and  the  use  of  a  warranty  clause  has  been  approved 
under  agency  procedures. 

(2)  If  commercial  items  are  to  be  acquired,  the  con¬ 
oacting  officer  may  use  the  clause  with  its  Altemate  L 

(3)  If  it  is  desirable  to  specify  that  necessary  oans- 
portanon  inddent  to  correction  or  replacement  will  be  at 
the  Government's  expense  (as  might  be  the  case  if.  for 
example,  the  cost  of  a  warranty  would  otherwise  be  pro- 
hibitive).  the  contracting  officer  may  use  the  clause  with 
its  Alternate  n. 

(4)  If  a  fixed-price  incentive  coniraa  is  contemplat¬ 
ed.  the  contracting  officer  may  use  the  clause  with  its 
Alternate  IQ. 

(5)  If  it  is  anticipated  that  recovery  of  the  warranted 
item  will  involve  considerable  (3ovetnment  expense  for 
disassembly  and/or  reassembly  of  laiga  items,  the  con¬ 
oacting  officer  may  use  the  clause  with  its  Abemaie  IV. 
(cXl)  The  conoacting  officer  may  insert  a  clause  sub¬ 
stantially  the  same  as  the  clause  at  S2J46-19.  Warranty  of 
Systems  and  Equipment  under  Perfbnnaooe  Specifications 
or  Design  Criteria,  in  solicitations  and  contracts  when  per¬ 
formance  specifications  or  design  are  of  major  importance; 
a  fixed-price  supply,  service,  or  research  and  development 
conoaa  for  systems  and  equipment  is  contemplated:  and 
the  use  of  a  wananty  clause  has  been  approved  under  agen¬ 
cy  procedures. 

(2)  If  it  is  desinble  to  specify  that  necessary  trans¬ 
portation  incideni  to  carrection  or  replacement  be  at 
the  Government's  expense  (as  might  be  the  case  if.  for 
example,  the  cost  of  a  wanranty  would  otherwise  be  pro¬ 
hibitive),  the  coQoacting  officer  may  use  the  clause  with 
its  Alternate  L 

(3)  If  a  fixed-price  incentive  contract  is  contemplai- 
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ed.  dm  contracting  officer  may  uae  die  clause  wuh  la 
AlienaielL 

(4)  If  it  is  anticipaied  that  recovery  of  the  wamnied 
item  will  involve  considerable  Government  expense 
for  disassembly  and/or  reassembly  of  larger  items,  (be  ' 
contracting  officer  may  use  the  clause  with  its 
AiieraaiB  QL 

(tO  The  cnasacting  officer  may  msert  a  clause  subsan- 
dafiy  the  same  as  the  clause  at  S2J46-20.  Wananty  of 
Services,  in  solicitations  rad  oonincts  for  services  when  a 
fixed-price  contract  for  services  is  contemplated  and  the 
nse  of  waimty  clause  has  been  approved  under  agency 
pracedures:  onkss  a  danse  snbstantially  the  same  as  the 
danse  at  S2J46-19.  Wnanty  of  Sysrems  and  Equipment 
nnder  Perfonnanoe  Specifkatinos  or  Design  Criteria,  has 
been  naed. 

(eXl)  The  contracting  officer  may  iasen  a  clause  sab- 
stamiaily  the  mat  as  the  clause  at  52J46-21.  Wananty  of 
Constractiao.  in  solid  taooos  and  contracts  when  a  fixed- 
price  construction  coomct  (see  46.7QS(c))  is  contemplated 
rad  the  use  of  a  wanranty  clause  has  been  approved  ruder 
agency  procedures. 

C2)  If  the  Government  tpedfies  in  the  comraa  the  uae 
of  any  equipment  by  "brand  name  rad  model."  the  con- 
Bscong  offif^  may  use  the  clause  with  its  Altemate  L 

SUBPAST  4d.S~C0NTBACT0R  LIABILITY  FOR 
LOSS  OF  OR  DAMAGE  TO  PROPERTY  OF  THE 
GOVERNMENT 

46B00  Scope  of  subpi^  ^ 

This  subpan  prescribes  policies  and  procedures  for  lim¬ 
iting  coonacior  liabOiiy  for  loss  of  or  damage  to  property 
of  the  Govemmeu  that  (a)  ocean  after  acceptance  and  (b) 
results  from  defects  or  defideocies  in  the  supplies  deliv¬ 
ered  or  services  perfocmed. 

46J01  Appikabifity. 

(a)  The  subpan  applies  d  contracts  other  than  those  for 
(1)  aatomanc  dau  processing,  (2)  idecommunicatfons,  (3) 
constiuctioo,  (4)  mcfaiiect-eagineer  services  and  (S)  main¬ 
tenance  and  rehabilitation  of  real  property.  This  subpsn 
does  not  apply  to  items  pneed  at  or  based  oo  catalog  or 
market  prices  except  as  indicated  in  46.804. 

(b)  See  Subpsi  46.7.  WBranties,  fbr  policies  and  proce¬ 

dures  concerning  contractor  liability  caused  by  noncon- 
fenning  datL 

46J02  Dcflnitfoo. 

"tfigh-valoB  item."  as  used  in  this  subpan.  means  a  con¬ 
tract  end  item  that  (a)  has  a  high  nnit  cost  (normally 
exceeding  SIOOXOO  per  unit),  such  as  an  airciaft.  an  air¬ 
craft  engine,  a  comtnunicanon  system,  a  computer  system, 
a  missile,  or  a  ship,  rad  (b)  is  designated  by  the  contracang 
officer  as  a  high-value  item. 
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SUB  PART  246.7..WARRANTIES 


246.701  Definitions. 

"Acceptance,"  as  defined  in  FAR  46.701  and  as  used  in  this  subpan  and  in  the  warranty  clauses 
at  F.AR  52.246-17,  Warranty  of  Supplies  of  a  Noncomplex  Nature;  FAR  52J46-18,  Warranty 
of  Supplies  of  a  Complex  Nature;  FAR  52.246-19.  Warranty  of  Systems  and  Equipment 
Under  Performance  Specificadons  or  Desi^  Criteria;  and  FAR  51246-20.  Warranty  of 
Services,  includes  the  execudon  of  an  offu^  document  (e.g..  DD  Form  2^,  Material 
Inspecdon  and  Receiving  Repon)  by  an  authorized  representadve  of  the  CovemmenL 

"Defect."  as  used  in  this  subpart,  means  any  condidtm  or  characterisdc  in  any  supply  or  service 
furnished  by  the  contractor  under  the  contract  that  is  not  in  compliance  with  the  r^uirements  of 
the  contract. 

246.702  General 

(c)  Departments  and  agencies  shall  establish  procedures  to  track  and  accumulate  data  on 
warranty  costs. 

246.703  Criteria  for  use  of  warranties. 

The  use  or  warrandes  in  the  acquisidon  of  weapon  systems  is  mandatory  (10  U.S.C.  2403) 
unless  a  waiver  is  authorized  (see  246.770-8). 

(b)  Cost. 

ContractLig  officers  may  include  the  cost  of  a  warranty  as  pan  of  an  item's  price  or  as  a 
separate  c  jncract  line  item. 

246.704  Authority  for  use  of  warranties. 

The  chief  of  the  concracdng  office  must  approve  use  of  a  warranty,  except  in  acquisidons  for- 

(1)  Weapon  systems  (see  246.770); 

(2)  Commercial  supplies  or  services  (see  F.AR  46.709): 

(3)  Technical  data,  unless  the  warranty  provides  for  extended  liability  (see  246.708); 

(4)  Supplies  and  services  in  fixed  price  type  contracts  containing  quality  assurance 
provisions  that  reference  MIL-I-45268.  Inspecdon  System  Requirement,  or 
.VIIL-Q-9858,  (Quality  Program  Requirements;  or 

(5)  Supplies  and  services  in  conscruedon  contracts  when  using  the  warrandes  that  are 
contained  in  Federal,  military,  or  construedon  guide  specificadons. 

246.705  Limitations. 

(a)  Warrandes  in  the  clause  at  252.246-7001.  Warranty  of  Data,  are  also  an  e.xcepdon  to  the 
prohibidon  on  use  of  warranties  in  cost-reimbursement  contracts. 


176 


p«C«ril  AcBuiMiofl  A«gu««uon  SuP0i«>n«nt 


P»rt  246-Ouaiitv  Assufanct 


246.706  Warranty  terms  and  conditions. 


(b)(5)  Markings. 

Use  MIL  Standard  129.  Marldng  For  Shipments  and  Storage,  and  MIL  Standard  130. 
Idencificadon  .Vlarking  of  U.S.  Military  Property,  when  marking  warranty  items. 

246.708  Warranties  of  data. 

Obtain  wairandes  on  technical  data  when  practicable  and  cost  effective.  Consider  the  factors  in 
FAR  46.703  in  deciding  whether  to  obtain  warranties  ttf  technical  data.  Consider  the  following  in 
deciding  whether  to  use  extended  liability  provisions- 


(1)  The  likelihood  that  correction  or  replacement  of  the  nonconforming  data,  or  a  price 
adjustment,  will  not  give  adequate  protection  to  the  Govemmenq  ^ 

(2)  The  effectiveness  of  the  additional  remedy  as  a  deterrent  against  furnishing 
nonconforming  data. 

» 

246.710  Contract  clauses. 

( 1 )  Use  a  clause  substandally  the  same  as  the  clause  at  252.246-7(X}  1 .  Warranty  of  Data,  in 
solicitadons  and  conuacts  that  include  the  clause  at  252.227-7013.  Rights  in  Techniol 
Data  and  Computer  Software,  and  there  is  a  need  for  greater  protection  or  period  of 
liability  than  provided  by  ocher  contraa  clauses,  such  as  the  clauses  at- 

(i)  FAR  52.246-3,  Inspecdon  of  Supplies-Cost-Reimbursement; 

(ii)  FAR  52J46-6,  Inspecrion-Time-and-Material  and  Labor-Hour, 

(iii)  FAR  52.246-8,  Inspecdon  of  Research  and  Development-Cost-Reimbunemcnt;  and 

(iv)  FAR  52.246-19,  Warranty  of  Systems  and  Equipment  Under  Performance 
Specificadons  or  Design  Criteha. 

(2)  Use  the  clause  at  252^46*7001,  Warranty  of  Data,  with  its  Alternate  I  when  extended 
liability  is  desired  and  a  Exed  price  incendve  contraa  is  contemplated. 

(3)  Use  the  clause  at  252.246*7001.  Warranty  of  Data,  with  its  Alternate  II  when  extended 
liability  is  desired  and  a  firm  Exed  price  contract  is  contemplated. 

246.770  Warranties  in  weapon  system  acquisitions. 

This  secdon  sets  forth  policies  and  proc^ures  for  use  of  warrandes  in  contracts  for  weapon 
system  produedon. 

246.770*1  DeHnitions. 

As  used  in  this  secdon- 


(a)  "At  no  addidonal  cost  to  the  Government"  means** 


( 1 )  At  no  increase  in  price  for  firm  fixed  price  contract: 


(2) 


.At  no  increase  in  target  or  ceiling  price  for  fi.xed  price  incentive  contracts  (see  also 
FAR  46.707);  or 
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(3)  At  no  increase  in  esdniated  cost  or  fee  for  cost-reimbursement  contracts. 

(b)  "Design  and  manufacmring  requirements"  means  structural  and  engineering  plans  and 
manufacturing  particulars,  including  precise  measurements,  tolerances,  materials  and 
finished  product  tests  for  the  weapon  system  being  produced. 

(c)  "Essendai  performance  ^uirements"  means  the  operating  capabilides  and  maintenance 
and  reliability  characterisdcs  of  a  weapon  system  that  the  agency  head  determines  to  be 
necessary  to  fulfill  the  adlitaxy  requirement. 

(d)  ‘'Initial  ptoducdon  quanaty"  means  die  number  of  units  of  a  weapon  system  contraaed 
for  in  the  first  program  year  of  full-scale  prtxlucnon. 

(e)  ‘'Mature  full-scale  ptoducdon"  means  follow-on  producdon  of  a  weapon  system  after 
manufacture  of  the  lesser  of  the  inidal  ptoducdon  quandty  or  one-tenth  of  the  eventual 
total  producdon  quandty. 

(f)  "Weapon  system"  means  a  system  or  major  subsystem  used  direcdy  by  the  Armed 
Forces  to  carry  out  combat  missions. 

I 

(1)  The  term  includes,  but  is  not  limited  to,  the  following  (if  intended  for  use  in 

carrying  out  combat  missions)- 

(i)  Tracked  and  wheeled  combat  vehicles; 

(u)  Self-propelled,  towed  and  fixed  guns,  howitzers  and  mortars; 

Cui)  Helicopters; 

(iv)  Naval  vessels; 

(v)  Bomber,  fighter,  reconnaissance  and  electronic  warfare  aircraft; 

(vi)  Strategic  and  tacdcai  missiles  including  launching  systems; 

(vii)  Guided  munidons; 

(viii)  Military  surveillance,  command,  control,  and  communicadon  systems; 

(ix)  Military  cargo  vehicles  and  aircraft; 

(x)  Mines; 

(xi)  Torpedoes; 

(xii)  Ftre  control  systems; 

(xiii)  Propulsion  systems: 

(xiv)  Electronic  warfare  systems:  and 
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(xv)  Safety  and  survival  systems. 

(2)  The  term  does  not  includc- 

(i)  Commercial  items  sold  in  substantial  quanddes  to  the  general  public  (see  FAR 
15.804.3(c));  or 

(ii)  Spares,  repairs,  or  replenishment  parts;  or 

(iii)  Related  suppon  equipment  (e.g..  ground-handling  equipment,  training  devices  and 
accessories,  ammunidon),  unless  an  effeedve  warranty  would  require  inclusion  of 
such  items. 

246.770-2  Policy. 

(a)  Under  10  U.S.C.  2403.  departments  and  agencies  may  not  contraa  for  the  produedon 
of  a  weapon  system  with  a  unit  weapon  system  cost  of  more  than  SI 00,000  or  an* 
esdmated  total  procurement  cost  in  excess  of  SIO  million  unless- 

( 1 )  Each  contractor  for  the  weapon  system  provides  the  (jovernment  wrinen 
warranties  that- 

(i)  The  weapon  system  conforms  to  the  tksign  and  manufacturing  requirements  in 
the  contract  (or  any  modificadons  to  that  contract), 

(ii)  The  weapon  system  is  free  from  all  defects  in  materials  and  workmanship  at  the 
dme  of  acceptance  or  delivery  as  specified  in  the  contract;  and 

(iii)  The  weapon  system,  if  manufactured  in  mature  full-scale  produedon,  conforms 
to  the  essential  poformance  requiren^nts  of  the  contraa  (or  any  modificadon  to 
that  contraa);  and 

(2)  The  contraa  terms  provide  that,  in  the  event  the  weapon  system  fails  to  meet  the 
terms  of  the  above  wanrandes,  the  contracting  officer  may- 

(i)  Require  the  contractor  to  prompdy  take  necessary  correenve  acdon  (e.g..  repair, 
replace,  and/or  redesign)  at  no  addidonal  cost  to  the  Government; 

(ii)  Require  the  contractor  to  pay  costs  reasonably  incurred  by  the  Government  in 
taking  necessary  correedve  acdon,  or 

(iii)  Equitably  reduce  the  contract  price:  or 

(3)  A  waiver  is  granted  under  246.770-8. 

(b)  (Zoncraedng  officers  may  require  wairandes  that  provide  greater  coverage  and  remedies 
than  specided  in  paragraph  (a)  of  this  subsecdon.  such  as  including  an  essendal 
performance  requirement  warranty  in  other  than  a  mature  full-scale  produedon  contract. 

(c)  When  the  contraa  includes  an  essendal  performance  requirement  warranty,  the  warranty 
must  identify  redesign  as  a  remedy  available  to  the  GovemmenL 
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(1)  The  period  during  which  redesign  must  be  available  as  a  remedy  shall  not  end 
before  opemonal  use,  operadonal  testing,  or  a  combination  of  operational  use 
and  operational  testing  has  demonstrated  that  the  warranted  item's  design  has 
sansfled  the  essendal  performance  requirements. 

(2)  When  essential  performance  requirements  are  warranted  in  contracts  with  alternate 
source  coniraaots.  do  not  inclu^  redesign  as  a  remedy  available  to  the 
Government  under  those  ctxitracts  until  the  alternate  source  has  manufactured  the 
first  ten  percent  of  the  eventual  total  producdon  quandiy  andcipated  to  be  acquired 
from  that  contractor  (see  246.770-5). 

246.770- 3  Tailoring  warranty  terms  and  conditions. 

(a)  Since  the  objecdves  and  circumstances  vary  considerably  among  weapon  system 
acquisidon  programs,  contracting  officers  must  tailor  the  requir^  warrandes  on  a  case- 
by-case  basis.  The  purpose  of  tailoring  is  to  get  a  cost-effecdve  warranty  in  light  of  the 
technical  risk,  or  other  program  uncertaindes.  while  ensuring  that  the  Government  sdll 
acquires  the  basic  warrandes  described  in  246.770-2.  Tailoring  shall  not  be  used  as  a 
subsdtute  for  acquiring  a  warranty  waiver. 

(1)  Tailoring  may  affect  remedies,  exclusions,  limitadons,  and  duradon  provided  such 
are  consistent  with  the  specific  requirements  of  this  secdon  (see  also  FAR 
46.706). 

(2)  Qearly  relate  the  duradon  of  any  warranty  to  the  contract  requirements  and  allow 
sufficient  dme  to  demonstrate  achievement  of  the  requirements  after  acceptance. 

(3)  Tailor  the  terms  of  the  warranty,  if  appropriate,  to  exclude  certain  defects  for 
specified  supplies  (exclusions)  or  to  limit  the  contractor’s  liability  under  the  terms 
of  the  warranty  Giniitadons). 

(4)  Structure  broader  and  more  comprehensive  warrandes  when  advantageous  or 
narrow  the  scope  when  appropriate.  Fore.xample,  it  may  be  inappn^riate  to 
require  warranty  of  aU  essend^  performance  requirements  for  s  contraaor  that  did 
not  design  the  system. 

(b)  DoD  policy  is  to  exclude  any  terms  that  cover  contractor  liability  for  loss,  damage,  or 
injury  to  third  parties  from  warranty  clauses. 

(c)  Ensure  acquisidon  of  subsystems  and  components  in  a  manner  which  does  not  affect  the 
validity  of  the  weapon  system  warranty. 

246.770- 4  Warranties  on  Government-furnished  property. 

Contracting  officers  shall  not  require  contractors  to  provide  the  warrandes  specified  in  246.770-2 

on  any  propeny  furnished  the  contractor  by  the  Government,  e.xcept  for-- 

(a)  Defects  in  installadon; 

(b)  Installadon  or  modification  in  such  a  manner  that  invalidates  a  warranty  provided  by  the 
manufacturer  of  the  propeny:  or 
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(c)  Modificadons  made  (O  the  property  by  the  concractor. 

246.770- 5  Exemption  for  alternate  source  contractor(s). 

Agency  heads  may  exempt  alternate  source  conoracioKs)  from  the  essential  performance  warranty 
requirements  of  246.770-2(a)(  l)(ui)  undl  that  contractor  manufactures  the  first  ten  percent  of  its 
andcipaied  total  producdon  quandty. 

246.770- 6  Applicability  to  foreign  military  sales  (FMS). 

(a)  The  warranty  requirements  of  246.770-2  are  not  mandatory  for  FMS  production 
contracts.  DoD  policy  is  to  obtain  the  same  warrandes  on  confonnance  to  design  and 
manufacturing  requirements  and  against  defects  in  material  and  workmanship  as  it  gets 
for  U.S.  supplies. 

(b)  DoO  normally  will  not  obtain  essential  performance  warranties  for  FMS  purchasers. 
However,  where  contracdng  officer  cannot  separately  idendfy  the  cost  for  the  wan^ty 
of  essendal  perfotmance  requirements,  the  foreign  purchaser  shall  be  given  the  saine 
warranty  that  the  United  States  gets. 

(c)  If  an  FMS  purchaser  expressly  requests  a  performance  warranty  in  the  lener  of 
acceptance,  the  Government  will  exen  its  best  efforts  to  obtain  the  same  warranty 
obtained  for  U.S.  equipment.  Or.  if  specifically  requested  by  the  FMS  purchaser, 
obtain  a  unique  warranty. 

(d)  The  costs  for  warrandes  for  FMS  purchasers  may  be  different  from  the  costs  for  such 
warrandes  for  the  Government  due  to  factors  such  as  overseas  transporudon  and  any 
tailoring  to  reflect  the  unique  aspects  of  the  FMS  purchaser. 

(e)  Ensure  that  FMS  purchasers  bear  all  of  the  acquisidon  and  administradve  costs  of  any 
warrandes. 

246.770- 7  Cost-benefit  analysis. 

(a)  It  assessing  the  cost  effecdveness  of  a  proposed  warranty,  perform  an  analysis  which 
considers  both  the  quandtadve  and  qualitadve  costs  and  benefits  of  the  warranty. 
Consider-- 

(1)  Costs  of  warranty  acquisidon.  administradon.  enforcement,  and  user  costs,  and 
any  costs  resulting  from  limiudons  imposed  by  the  warranty  provisions; 

(2)  Costs  incurred  during  development  specifically  for  the  purpose  of  reducing 
producdon  warranty  risks; 

(3)  Logisdcal  and  operadonal  benefits  as  a  result  of  the  warranty  as  well  as  the  impaa 
of  the  addidonal  contractor  modvadon  provided  by  the  warranty. 

(b)  Where  possible,  make  a  comparison  with  the  costs  of  obtaining  and  enforcing  similar 
warrandes  on  similar  systems 

(c)  Document  the  analysis  in  the  contract  file.  If  the  warranty  is  not  cost  effecdve,  inidate  a 
waiver  request  under  246.770-8. 
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246.770*8  Waiver  and  nocification  procedures. 

(a)  The  Secretary  of  Defense  has  delegated  waiver  authority  within  the  limits  specified  in  10 
U.S.C  2403.  The  waiving  authonty  for  the  defense  agencies  is  the  Assistant  Secreary 
of  Defense  (Production  and  Logistics).  The  waiving  authOTity  for  the  military 
departments  is  the  Secretary  of  the  department  with  authority  to  redelegate  no  lower  than 
an  Assistant  Secretary.  The  waiving  authority  may  waive  one  or  more  of  the  weapons 
system  warranries  required  by  246.770-2  if-- 

( 1 )  The  waiver  is  in  the  interests  of  national  defense;  or 

(2)  The  warranty  would  not  be  cost  effective. 

(b)  Waiving  authorities  must  ma.k2  the  following  notifications  or  reports  to  the  Senate  and 
House  Committees  on  Arme-  Services  and  Appropriations  for  all  waivers- 

(1)  Major  Weapon  Systems. 

For  a  weapon  system  that  is  a  major  defense  acquisition  program  for  the  purpose 
of  10  U.S.C.  2432,  the  waiving  official  must  notify  the  Committees  in  writing  of 
an  intention  to  waive  one  or  more  of  the  required  warranties.  Include  an 
e.xplanation  of  the  reasons  for  the  waiver  in  the  notice.  Ordinarily  provide  the 
notice  30  days  before  granting  a  waiver. 

(2)  Other  Weapon  Systems. 

For  weapon  systems  that  are  not  major  defense  acquisition  programs  for  the 
purpose  of  l(j  U.S.C.  2432,  waiving  officials  must  submit  an  ^nual  repon  not 
later  than  February  I  of  each  year.  List  the  waivers  granted  in  the  preceding 
calendar  year  in  the  report  and  include  an  explanation  of  the  reasons  for  granting 
each  waiver, 

(3)  Weapon  Systems  Not  in  Mature  Full-Scale  Production. 

Although  a  waiver  is  not  required,  if  a  production  contract  for  a  major  weapon 
system  not  yet  in  mature  full-scale  production  will  not  include  a  warranty  on 
essential  performance  requirements,  the  waiving  o^icials  must  comply  with  the 
notice  requirements  for  major  weapon  systems, 

(c)  Depanments  and  agencies  shall  issue  procedures  for  processing  waivers,  notifications, 
and  repons  to  Congress. 

( 1 )  Requests  for  waiver  shall  include- 

(i)  A  brief  description  of  the  weapon  system  and  its  stage  of  production,  e.g..  the 
number  of  units  delivered  and  anticipated  to  be  delivered  during  the  life  of  the 
program; 

(ii)  Identification  of  the  specific  warranty  or  warranties  required  by  246.770-2(a)(  1) 
for  which  the  waiver  is  requested; 

(iii)  Tne  duration  of  the  waiver  if  it  is  to  go  beyond  the  contract; 
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(iv)  The  rationale  for  the  waiver  (if  the  waiver  n^uest  is  based  on  cost-effeedveness. 

include  the  results  of  the  cost-benefit  analysis);  ( 

(v)  A  descripdon  of  the  warrandes  or  other  techniques  used  to  ensure  acceptable 
field  performance  of  the  weapon  system.  e.g..  wairandes,  commercial  or  other 
guarantees  obtained  on  individual  components;  and 

(vi)  Exercise  date  of  the  warranty  opdon,  if  applicable. 

(2)  Nodficadons  and  reports  shall  include- 

(i)  A  brief  descripdon  of  the  weapon  system  and  its  stage  of  produedon;  and 

(ii)  Radonale  for  not  obtaining  a  warranty. 

(3)  Keep  a  written  record  of  each  waiver  granted  and  nodficadon  and  report  made, 
together  with  supporting  documentation  such  as  a  cost-benefit  analysis,  foruse  in 
answering  inquiries. 
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From:  S«er«eary  of  th«  Navy 

Subj:  MAVY  POLICY  ON  OSS  OP  WARRANTIES 

Ref:  (a)  Navy  Acquisition  Regulations  Supplement  (NARSUP) 

SUBPART  46.72 

(b)  Federal  Acquisition  Regulation  (FAR)  SUBPART  46.7 
(C)  DoO  FAR  Supplement  (OFARS)  SUBPART  46.7 

1.  Purpose.  To  ensure  that  the  Department  of  Navy  (DON)  obtains 
and  a^lnisters  warranties  that  enhance  the  quality,  reliability 
and  performance  of  systems,  subsystems  and  materials. 

2.  Scope .  This  instruction  applies  to  all  Fleet,  Fleet  Marine 
Force  ana  Shore  activities  involved  in  logistics  support  for  DON 
systems,  subsystems  and  materials. 


3*  Policy.  It  is  DON  Policy  to: 

a.  Ensure  that  Navy  obtains  warranties  for: 

(1)  all  weapons  systems  used  directly  by  the  armed 
forces.  This  applies  to  weapons  systems  which  will  have  a  unit 
cost  greater  than  $100,000,  or  for  which  the  eventual  total 
procurement  cost  will  be. more  than  $10,000,000,  unless  such 
warranties  are  determined  not  to  be  cost  effective. 


(2)  all  other  supplies  and  services  (i.e.,  non-%#eapens 
systems) ,  when  the  contracting  officer  determines  that  obtaining 
a  warranty  is  advantageous  to  the  Covemment.  Such  %«arranties 
must  equal  or  exceed  the  requirements  of  DFAR5  46.770. 

b.  Ensure  that  Systems  are  established  for: 

(1)  reporting  failed  items  under  warranty 

(2)  user  return  of  warranted  products 

(3)  collecting  and  analysing  actual  warranty  use  and 
claim  data 

4.  Action.  Addressees  will  implement  and  provide  copies  of 
implementing  instructions  to  ASN  (Shipbuilding  and  Logistics) 
Contract  Business  Management  within  120  days.  Detailed 
directives  should  address  the  issues  presented  in  reference  (a) . 
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a.  The  Chief  of  Navel  Operaeioaa  will: 

(1)  escabliah  procedures  eo  ensure  that  warranties  are 
obtained  for: 

(a)  weapons  systems  meeting  the  thresholds  specified 

here. 


(b)  all  other  supplies  and  services  (i.e.. 
non-weapons  systems)  per  references  (b)  and  (c) . 

(2)  establish  procedures  to  ensure  maximum  use  of 
warranted  products  before  expiration  of  the  warranty  periods. 

(3)  establish  a  customer/user  notification  si'stem  which 
provides  for  feedbac)c  information  on  failed  items  under  warranty, 
minimizing  reporting  requirements  of  fleet  activities  and 
maintenance  personnel. 

(<)  develop  procedures  for  immediate  issuance  of  credit 
to  the  end  iter,  user,  when  appropriate,  when  requisitioned 
products  under  warranty  are  found  to  be  defective  upon 
installation. 


(S)  develop  a  system  for  collecting  actual  warranty  use 
and  claim  data,  and  for  performing  an  analysis  of  the  data  on  an 
annual  basis  with  the  first  analysis  to  be  performed  on  30  June 
following  implementation  of  this  instruction,  and  annually  each 
June  thereafter.  Provide  copies  of  annual  warranty  data  analyses 
to  t.he  Assistant  Secretary  of  the  Navy  (Shipbuilding  k 
Logistics)  (ASN{S4L))  within  SO  days  of  the  end  of  each  annual 
analysis  period. 

b.  The  Commandant  of  the  Karine  Corps  will  develop 
warranty  policy  for  Karine  Corps  acquisitions,  and  establish 
procedures  for  processing  warranty  claiM. 

c.  The  Comptroller  of  the  Navy  will  ensure  that  procedures 
are  available  to  collect  funds  under  warranties  and  that  those 
funds  are  properly  credited  to  the  appropriate  accounts. 


Distribution: 

SNDL  A2A  (NAVCDKPT,  OGC) 

A3  (Chief  of  Naval  Operations) 
A6  (Headquarters.  U.  S.  Karine 


ivEs^iir  pyatt 

assistant  sechetahy  of  the  navy 
Corps)  (SHiPtUtLOiNG  AND  LOQSTiCSl 


Copy  to: 

SNDL  A1  (Assistant  Secretary  of  the  Navy  (Shipbuilding  and 
Logistics) ) 

(Assistant  Secretary  of  the  Navy  (Financial  Kanagement) ) 
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Copy  CO  (cont'd): 

SNOL  FLl  (Noval  OatA  Automation  Command) (Coda^SlS,  only) 

(20  copias) 


Stoe)cad: 

CO.  NAVPUBPORMCEN 
5801  Tabor  Avanua 

Pbiladalphia.  PA  19120-5099  (100  copias) 
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KAVAta  INSTRUCTIOM  13070.7 

Froa:  CoaaAaderi  N«v«l  Air  Syaecaa  Coaaaad 

Subj:  POLICY  CUIOAKCE  /OR  VARKAHTY  APPLICATION  OH  NAVAL  AIR 

SYSTEMS  COMMAND  WEAPON  SYSTEM  PROCUREMENTS 

Ref;  (•}  Scecioa  794,  Public  Lev  98-212 

(b)  •Scecioa  2403,  Tide  10,  Daiced  SceCce  Code 

(e)  OoD  Federal  Aequieicioa  Rcfulecioa  Supplcacac  46.770, 

Uac  of  Verraaciee  ia  Weapoa  SyaCca  PreeurcacaCc 
• 

1.  Pu TOO e e .  To  aec  forth  objeecivea,  ceCablieh  polieiei,  and 
aaaisn  reeponaibilicica  for  Che  applieatioa  of  varraaty  provialent 
aa  pare  of  eoacraeca  for  the  dcvclopacac,  produeeioa,  and  eodifi- 
eation  of  Naval  Air  Syaceaa  Coasaad  (KAVaIR)  weapoa  ayaccaa  ia 
eoapliaaee  with  refereoeea  (a),  (b),  and  (e). 

2.  Scope .  Thia  iaacruecioa  appliea  to. all  cehelona  of  eoaaand 
and  all  weapon  ayateaa  under  the  aanaxesent  eoatrol  of  the 
Cosnaoder,  Naval  Air  Syatesa  Coasand  (COHNAVAZR). 

•  Ob  i  <»c  e  i  ve  a  .  To'enaure  that  each  weapoa  ayatca  and  aubayatea 
eoatraet  eoaeaial  warraneiea  covering  deaiga  and  ^aaaafaeturing 
requireaeat a , . de f ee ta  ia  aateriala  and  werVaaaabip,  and  eaaeatial 
perforaaaee  requireaeata  which  will  provide  NAVAIR  with  euffieieae 
ciae  after  delivery  to  deteraiae  that  the  weapoa  ayateaa  and  aub- 
ayaceaa  have  indeed  achieved  requireacata  apeeified  ia  the  eoatraet 
and  are  free  froa  defeeca  ia  aateriala  anti  vorkaaaahip. 

Policy.  It  ia  the  policy  of  CONNAVAIX  ia  eoaplying  with  ref- 
ereaced  legialation  to: 

a.  Obtain* warrant iea  oa  weapon  ayateaa  following  the  provi* 
aiona  of  reference  (e),  ualeaa  it  ia  deteraiaed  that  the  warrantiea 
are  not  coat  effective  or  are  not  ia  the  beat  iatcreat  of  the  Cov- 
ernaeat.  In  aaaesaing  the  beat  iatereata  of  Che  Coveraaent,  enaure 
Cha^  fleet  readineaa  and  aiaaioa  cf feetiveBeaa  are  givea  the  big.h- 
eat  priority.  If  it  can  be  ahown  that  a  warra'aty  .ia  aot  coat 
effcccivc  or  ia  aot  ia  che.beat  iatereac  of  the  Coveraaent,  a 
waiver  ahould  be  requeated  following  refereaee  (e). 

b.  Enaure  that  all  weapon  ayatca  warrantiea  contain  provi- 
aiona  requiring  the  coacractor  to  furaiah  data  on  warranty 
repa i ra . 
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e.  Znture  Cha;  all  acquiaicion  plana  addreaa  che  planned  uae 
of  warranciea  and  cheir  aaaoei.aced  ispacC  on  fleec  uaer  aaiaCe- 
oance  operation  a  and  Che  NAVAIR  aupporc  syates. 

d.  Ensure  chat  eethode  are  established  to  identify  ell  war-* 
ranted  itess,  ineludinc  aarking  both  varranted  aaterial  and  ship' 
ping  containers  as  appropriate. 

e.  Ensure  chat  the  tiee  period  of  warranty  coverage  is 
clearly  established,  is  reasonable,  and  is  sufficient  to  cover 
the  types  of  defects  and  none  on f oraanee s  that  are  likely  to  occur 
during  service  uae. 

5 .  Resnonaihilities 

a .  Wsval  Air  Svsteas  Coaaand  Headquarters  (NAVAIRHQ) 

( 1 )  Assistant  Ceaaander  for  Svsteas  and  Engineering  (AIR~ 
05)  will  exercise  overall  aanageaent  and  adaiai s t r a t i ve  control  of 
NaVaIE  warranty  prograas  by  perforaing  the  following  funetionst 

(a)  Serve  as  principal  spokesaan  and  contact  within 
NAVAIRHQ,  and  coordiaator  throughout  NAVAIR,  for  all  aaCtara 
related  to  weapon  syctea  warranties. 

(b)  Provide  technical  advice,  guidance,  and  general 
ieterpre tatiens  eoocerniag  warranty  applications  to  all  requiring 

.NAVaIRKQ  divisions-. 

(c)  Provide  a  capability  through  the  Coat  Analysis 
Division  (AlE-flA)  for  warranty  life  cycle  cost  analysis. 

(d)  Maintain  a  general  overview  of  Navy  warranty 
app  I  i c a  t i on s  ,  sakiog  independent  eval.uatiocs  in  order  to  assess 
the  net  benefits  of  each  warranty  to  Che  Navy. 

(e)  Serve-as  ehe.NAVAZl.  spokesean  to  higher  level.#  on 
warranties  as  required. 

(f)  Serve  ac  the  coordinating  agent  with  the  Secretary 
of  the  l.'avy  (SECKAV)  and  Che  Secretary  of  Defense,  or  their  des* 
ignsted  representatives,  for  Che  processing  and  approval  of  all 
warranty  waiver  requests  on  BAVAIR  weapon  systeas  or  aubsysteas. 

( 2 )  Assistant  Cowasnder  for  Logisties/rieec  Support  (aIR- 
0 A )  will  provide  adai n i s t r a c i ve  services,  training,  advice,  and 
guidance  on  aacters  involving  warranties.  These  re s po n s i b  i  1 1  c  i  e s 
will  cncoBpsss  Che  following  functions: 

(s)  Establish  s  single  point  of  contact  within 
for  aatters  involving  warranties. 
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(b)  Pravidi  ddvice  and  guidance  on  warrancy  appli¬ 
cability,  in  aatcera  relating  to  weapon  ayatesa  or  subayaceaa 
eaintenance,  aod i f ic a : iona ,  and  repaira. 

(c)  Provide  requireeenta  on  aattera  pertaining  to 
logistica  auppore  and  aaincenanee  engineering  £or  the  tranaition 
of  warranted  equipaenc  froa  developeenc  to  production  and  alao 
for  the  transition  to  Navy  organic  support. 

(d)  Perfora  analyaes  of  all  NAVAIS  warranties  with 
respect  to  econoaics  and  logistic  support  iapaets. 

(e) . Provide  for  Che  logistic  support  analysis  process 
to  deteraine  Che  iopact  of  proposed  warranties  before  issuance  of 
the  aaincenanee  plan  as  required  by  NAVAIS,  Instruction  4790. 4A. 

(f)  When  a  NAVAltl  weapon  systea  warranty  is  incor-* 
porated  in  a  eootracC,  ensure  integration  of  Chet  warranty  into 
the  appropriate  weapon  systea  eaiacenaaee  plan. 

(g)  Ensure  that  warranty  provisions  are  considered  in 
all  logistics  planning  actions. 

(h)  Zs t ab I  ish  'an ' c f f ee ci ve  fleet  data  feedback  systea 

Co  support  the  adai n i s c re t ion  of  all  NAVAZZ  proeureaenc  warranty 
prograas .  •  • '  • 

Ci)  Qevelop  and  provide  a  training- prograa  for 
logistics  support-'ead  fleet  user  personnel  on*  Che  proper  iapla*-: 
■entation  and  adainiscratioo  of  warranty  prograas. 

(3)  Assistant  Coaaender  for  Contracts  (AIZ-OZ)  will 

(a)  provide  advice  and  guidance,  in  th-e  developaent  of 
contractual  warranty  provisions  for  11A7AZZ  weapon  .^ystea  procure** 
aentprograas; 

(b)  establish  procedures  to  track  and  'aecuaulate  data 
relative  to  warranty  costs; 

Cc)  ensure  proper  end  cosplete  coverage  of  warranty 
requireaents  in  all  NAVA IR  contractual  docuaents  asaociated  with 
the  proeureaenc  of  NAVA  I?,  weapon  systess;  and 

(d)  act  as  the  priae  point  of  contact  with  eontrae-" 
Cora  on  contractual  aatters  relating  to  weapon  systea  warranty 
provisions. 

Office  of  Counsel  (AIR-OOC)  will  review  all  warranty 
clauses  and  related  contract  wording  for  proper  fora  and  legal 
sufficiency. 
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( 5 )  Cown;rellcr  fATR-»5S)  will  provide  advice  and  atait- 
canec  co  prograa  and  logiaciea  sanagera  in  budgeting  for  and 
juacifying  funding  in  aupport  of  warranty  applicationa  prior  to 
the  exceucian  of  a  eontraeC  iavolving  warrantica. 

( 6 )  Cornicant  prograo  oanager  or  coordinator  will 

(a)  plan  and  budget  for  warranty  applicationa  unleaa 
SECNAV  haa  detersined  that  Che  warranty  ia  not  advantageoua  to 

C  h  a  N  a  V  y  ; 

(b)  be  Che  final  authority  within  NAVAIRHQ  for  evalu* 
atlon  of  varrantiea  aa  they  affect  their  prograa  with  particular 
eophaaia  on  the  period  of  the  warranty  and,  where  applicable,  the 
eaaential  perforaance  requireaanta  that  auat  be  warranted; 

(c)  if  deeacd  neceaaary,  following  coordination  with 
AIE-02  end  AIE~0S,  cake  a  final  r eeoaaenda t ion  through  the 
appropriate  Kavy  chain  of  eoeaand  to  requeat  a  waiver  of  warranty 
proviaioer  in  conrraett  pertaining  to  their  prograa;  and 

(d)  review  and  deteraine  the  e  f  f  ee  t  i  vene  a  a  of  war'- 
ranty  proviaiona  on  their  progrea  ia  teraa  of  warranty  eoata  and 
ieproveaeata  to  fleet  readineaa  and  eiaaion  effectiveneaa. 

b .  KAVAIR  Field  Activitiee  and  Inventory  Control  Pointa 

( I  CP  f. )  .  denda  of  KAVAIE  field  .activitiee  end  IC?  direetora  and 
officera  who  execute,  or  are  the  procuring  activity  for  - contrac ta 
that  purehaae  or  aodify  HAVAIR  acterial  will*  be  reapona ible  far 
adsini a tering,  budgeting,  funding,  and  applying  'warranty  pro- 
viaioDS  which  eeet  the  intent  of  thia  inatruccion  ia  all  purehaae 
actiona  and  requeata. 

c.  Naval  Aviation  Logiatics  Center  will  provide  advice  and 
guidance  regarding  warranty  applicationa  to  naval  air  rework 
faeiliciea  or  ocher  depoc  aaintenance  activitiee  aa  they  beeoae 
involved  in  the  prograa.  Theae  activitiee  ahould  be  coordinated 
with  AlE-35,  Aia-04,end  Aia-02. 

6. Action 


a.  Ad.<»reaaeea  'will 

(1)  take  accioc  to  Japleaent  the  proviaiona  of  thia 
inatruccion,  which  incorporacea  direction  provided  by  reference 

(e)  effective  2  January  1933,  on  all  new  proeureaanca  and 
equipaent  eodifieation  eoncraeta; 

(2)  in  Choae  eaaea  where  eveluacion  indicatea  chat  the 

applier.  cion  of  a  warranty  aa  required  under  referencea  (a),  (b), 

And  (c),  ia  not  advantageoua  to  Cbe  Navy,  parcicipacc  in  Che 
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P7ep«r«cian  of  «  W4iver  reque*:,  wicit  «  dec«iled  wri:cen  juscl- 
fleacLon  acctched,  for  tubaiccol  co  S£C.SAV  or  Che  dealgneSed 
Aatiacen:  Secrecery,  vie  Che  ehein  of  coaaend;  ead 

(3)  ceke  eccioa  Co  evelueCe  eoga  £  sa  o  c  .NAVA  I R  iaeCruc'* 
cions  and  nilicary  sCandards  and  revise  Chea  as  appropriate  for 
coapacibilicy  vich  cliis  inacruetion. 

b.  When  a  NAVAIR  weapon  syscea  or  subsysCca  (including 
support  equipaenc)  has  been  selected  for  warranty  application, 
the  cognicanc  acquisition  aaaager  (NAVaIRHQ,  field  activity,  or 
IC?}  will  so  apprise  AIR-OS  and  provide  AIR-OS  with  a  copy  of  the 
proposed  coatract  warranty  elauaaCs}* 

ft.  V.  jqj;iiSQ:( 

Deputy  Cocsandec 


Distribution;  FXAlA  (established  quantity,  others  ^  copies  each) 

SS'DL:  FXAlA  (Oe'puty  Coaaaaders,  Aasiscant  Coaeanders, 

'Coap  t  r  o  1 1  e  r  •  Coaaaad^  Special  Asaistaftts,  fta  s  i  ge  a  e  e’d  Frograa 

iCana  g  .  rr ,  ?  J  «i  r  p  a  r  and  Office  and  Division 

Directors);  FKAl.?/;  FKAdAi  •  iFXAS  A2i:  JR?  I M ;  FR.MU  ;  FX.HU  »  FKR:  ; 

FR13;  FRRS;  F1R7  ' 

•  • 

Copy  to:  (2  copies  Va'cb  up^'das  otherwise  ind^ated) 

SNDL:  j  CnPPSDO,  NDW  C/L);  63  ;-t9  (Morgantown  (I 

copy));  FXAl  (less  PRAIA);  PRAIA  (AIR-07D21  a/L  (I  copy), 

AlZ-7214  (10  copies),  AlR->«>i^  (40  copies),  A12-5165  (10 
copies)) 

Stoeh.ed:  Coeaaadiag  Officer,  Havel  PubVicaticus  and  Foraa 

Center,  5801  Tabor  Aveaue,  Philadelphia,  PA  19120-S099 
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SEP  8  1986 


MEMORANDUM  FOR  THE  COMMANDERS  OF  NAVAL  SYSTEMS  COMMANDS 

DEPUTY  CHIEF  OF  STAFF  FOR  INSTALLATIONS 
AND  LOGISTICS,  HEADQUARTERS,  U.S.  MARINE  CORPS 
DIRECTOR,  STRATEGIC  SYSTEMS  PROJECT  OFFICE 
CHIEF  OF  NAVAL  RESEARCH 
COMMANDER,  MILITARY  SEALIFT  COMMAND 


Subj :  WARRANTIES 


Ref: 


(a)  DoD  FAR  Supplement  (DFARS) ,  Subpart  46.7 

(b)  Federal  Acquisition  Regulation  (FAR)  31.205-39 

(c)  Federal  Acquisition  Regulation  (FAR)  46.707 


The  use  of  warranties  in  the  procurement  of  weapon  systems 
is  mandatory  when  items  that  can  be  used  directly  by  the  Navy 
to  carry  out  combat  missions  meet  the  thresholds  established 
in  reference  (a) . 

The  basic  elements  of  these  warranties  are  as  follows : 
Conformance  to  design  and  manufacturing  requirements 
Freedom  from  defects  in  materials  and  workmanship 
Conformance  to  essential  performance  requirements 


The  same  elements  of  written  warranties  are  the  basic 
expectations  with  which  we  enter  development  and  production 
contracts.  The  contractor  should  be  developing  the  item  to 
meet  the  performance  requirements.  A  quality  systfsm  should 
exist  to  assure  conformance  to  design  and  freedom  from  defects 
in  manufacture  and  workmanship.  It  follows  that  we  should 
expect  contractors  to  meet  their  obligations  without  the  need 
to  negotiate  additional  warranty  costs. 

While  it  is  not  appropriate  to  negotiate  additional  cost 
for  a  warranty  under  these  conditions,  it  may  be  reasonable  to 
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consider  through  additional  profit  the  added  risk  to  a 
contractor  for  costs  which  may  be  incurred  in  satisfying  the 
conditions  of  a  warranty.  The  degree  of  risk  will  be  related 
to  the  conplexity  of  the  design  and  manufacturing  requirements 
and  the  difficulty  in  meeting  essential  performance 
requirements .  The  risk  associated  with  a  warranty  must  be 
quantified  and  documented  in  business  clearances. 


It  is  r -cognized  that  under  certain  unusual  circumstances 
contractors  could  not  have  satisfied  warranty  responsibilities 
in  the  design,  development,  and  production  contracts. 
Examples  may  include  warranties  exceeding  specification 
requirements  or  cases  in  which  the  contractor  was  not  involved 
in  design  and  development.  In  these  cases,  it  may  be 
appropriate  to  negotiate  additional  warranty  costs.  Warranty 
costs  must  be  evaluated  and  the  cost/benefit  analysis  should 
be  documented  in  business  clearances. 

The  provisions  of  references  (b)  and  (c)  should  be 
followed  in  implementing  this  policy  which  is  effective  for 
all  procurements  for  which  approval  or  clearance  has  not  been 
obtained. 


EVERETT  PYATT 

ASSISTANT  SECRETARY  OF  THE  NAVY 
(SHIPBUILDING  AND  LOGISTICS) 


L95 


APPBIDIX  J  KXVJkXR  HOTZCB  4855 


196 


3£?ASTM£NT  Or  T:->s:  NAVY 

MAV*-.  ikia  SVSTCMS  SaMMAMO 
MAVAU  Ata  s''<rcMs  saMMAMO  nCAOcwaa^cas 

waxmimcton.  ac  xesai  ~0CC1 


C«nc  fr?:  ''-ay  5C 

IN  aea'.T  acxca  to 

MAVAI’SSTi  i:as5 
a:3-5:5 
17  May  89 


Cssszar.iar,  Vavii  Air  Syaiisa  Cc"!=ar.i 


SuSj:  •-tA.s.nA.VTr  rjIDA^Ci 


Best  Availible^l 


Psf;  (a)  \'AV;:3:S3T  of  5  Dec  35 

(c;  Seciior.  250].,  Title  n,  Unitei  States  Cod* 
s  Z)  rsisral  Acquisition  Ssgulaiion  Subpart  i»5 

(d)  DCO  .-ederal  Acquisition  3«s-lation  Supplaaer.t,  Suosart  253  .7 
(«;  MASS'J?  5-3  .702 

(  f)  SaCMAVINST  533.0  .r  of  l3  S«?  37 
(*)  SaCMAV  a«ao  of  3  Se?  33 

ir.cl:  (1)  MAVAT2  Warranty  Adainistration  Prograa  Approach  -or  C?MA7 
Instruction  5790.20  Itaas  (Aircraft  and  Aircraft  Squipoent) 

(2)  MAVAI3  Warranty  product  Lin*  SuDgrou?  Leaders 

(3)  ?or=  MAVAIP.  13070/t,  SAVAIH  Warranty  Applietion  Checklist 
• 

1 .  Purpose .  To  clarify  the  warranty  policies  and  responsibilities  of 
reference  (a).  This  notice  is  intended  to  coapleaent,  not  replace,  reference 
(a). 

2.  Sackground.  Peference  (a)  established  the  Naval  Air  Systaas  Cooaand 
(NA'/AIS)  wa.-ranty  policy  as  a  result  of  .-aferencas  (b)  and  (e).  This  notice 
i.-.corporates  the  provisions  of  references  (d)  and  (e)  that  were  Issued 
subsequent  to  reference  (a)  as  well  as  refiaeaeats  and  clarifications  that 
have  evolved  as  tha  NAVAI.3  warranty  prograa  has  aatured.  (It  does  not  provide 
the  detail  la.nguage  required  Ln  a  warranty.  That  guidance  will  be  provided  by 
subsequent  generic  wa.-ranty  provisions  a.nd  approach  documentation.)  To 
inplenent  reference  (a),  consistent  and  nonintrusive  aethods  of  adainisteri.ng 
■’■arranties  far  NAVAI^  equipaent  in  the  fleet  are  required  and  those  aethods 
oust  be  reflected  in  the  warranty  language,  fleet  warranty  ?rccessir.g 
procedures  far  aircraft/ai.-c.-aft  equipaent  a.nd  ai.-borne  weapon  systems  are 
delineated  in  OPNAV  Instruction  5790.20  (and  described  in  enclosure  (i))  and 
CPMAV  Instruction  3500.2  respectively. 

-•  Policy  of  tr.e  Cawaander,  Naval  Air  Systems  CcsKcand,  ir. 

add It tan  ta  reference  (a) ,  ts  ta: 

a.  Obtain  warranties  on  all  items  where  the  cost  benefit  analysis 
cenonstrates  a  warranty  to  be  coat  affective  or  otherwise  in  the  best  interest 
of  tne  Navy.  The  results  of  the  cost  benefit  analysis  will  be  placed  in  the 
contract  files. 


b.  Mintnice  the  burden  to  the  fleet  resulting  free  warranty 
adtintstritior.  ty  using  er.is:ir.g  reporting  systems  ta  the  maninun  extent 
posstcle . 
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c.  Suajsc:  *-3  orsinis 
wr.«  vamr.s-/. 
pr.il  caophy/ippraacn . 


r«pai.-  capability,  pa.-sit  cpsi.nic  rapai.-  without 
warra-ity  will  aabract  HA7A1.3’s  3ai.ntana.".cs 


?*i.-3a«  a  .-.3  ccat  uar.-iaty  pa.«  r4fa.-ar.ca  ( f) . 


a.  icar.tify  warra.-.ta*i  itaaa  by  L-.di'/idual  aarlti.ts  ar.d/b.-  a  nocaticr.  1.-. 
t'r.a  itas'a  lo^booic.  Marki.n;,  aa  a  ai.ciaus  nuat  i.hcluda  the  atatass.-.t 
’’■t'A’p.ANT*;  a.’cpirition  of  the  warranty,  cantrict  r.usbar,  and  wr.ara  tc 

ar.ip  whila  ur.dar  warra.nty  if  location  ia  otSar  t.ta.b  that  i.-.dicataC  by  tr.a 
Maatar  Sapairabla  InCax  List  (.MSIL).  Contai.t4rs  will  ba  aar'<cad  par  MI1-3T1- 
12?J,  ippar.dix  C,  parisraph  20.23* 


f.  The  du.-itio.-.  of  tr.a  warranty  period  will  ba  a  aLniaua  of  or.a  yaar  i.-.> 
aar^ica.  Warranty  duraticn/adainiat.-atlon  aachoda  auat  cocaidar  a.nticipatad 
laid  tiaa/ahalf  tiaa  raquirad  for  Govarnoant  furniahad  cquipnant  (Gct}/sparaa 
to  be  i.ncorporatad  into  a  dalivarad  and  itaa. 


5  .  ?aabor.aibilitiaa .  The  foliowir.S  providea  clarif ieatior.  of  aalected 
raapo.-.aibilitiaa  aa  atatad  in  rafaranca  (a)  paragraph  S: 

a.  Aaaiatant  Cocea.ndar  for  Systaaa-  and  S.-jg inear i.-.g  (XZ?-~0S) 

(1)  Product  Integrity  Ma.nasa8aRt  Diviaion  (a;3«516)  will: 

(a)  Sxareisa  overall  aanagaaeat  of  the  HA7AIH  warranty  prograa. 
AlP-pt^  will  chair  the  KAVAia  Warranty  Policy  Coanittaa  (JIWPO.  The  svpc, 
whicn  cor.aiata  of  the  warranty  pointa  of  contact  for  XZS-^5,  the  Aaaiatant 
Cosnandar  for  Plaat  Support  a.nd  Field  Activity  Managaaant  (AlP-Oa),  t.ha 
Aaaiatant  Ccana.nder  for  Contracta  (ATP<-02),  the  HA7AIP  Acquiaition  Sxacutive 
a.-.d  Oaputy  Cosaa.nder  for  Cpa.-ationa  (AI.3-0T},  and  the  Office  of  Counaal  (AI?.« 
CCC) ,  ia  an  adviaory  group  that  will  develop  policiea/i3plaaantir.g  procaduraa 
a.-.d  provide  Comnand  guida.-.ca. 


(b)  Periodically  review  war 
to  aaaaaa  coaplia.-.ca  with  Coesand  poll 
warranty  prcgria  ao  needed. 


•rantiaa  in  Procuraaant  Pequaata  (PP'aJ 
.cy  and  to  identify  adjuataanta  to  the 


(2)  AIP-05  di/iaiona  will  aaaig.n/aalact  warranty  aubgrou?  leaders  i.-.d 
nonitor  subg.-ou?  activity.  Subgroups  will  include  Al?.-oa  a.nd  Al.3-02 
rep.-asar.tation.  The  subgroups  will  be  organized  alorjg  product  lines,  as 
dsacribad  in  er.closu.-a  (2}.  The  subgroup  will  dcvelcp,  aaintain,  and  ensure 
the  appropriate  applisatior.  of  generic  warranty  approaches,  support  Progran 
:ia.-.agsrs  duri.-.g  warranty  devalopeent,  and  .-eview  ?»»a  using  t.he  enclosure  (3) 
warranty  application  cneoxliat  to  ensure  coapliance  with  HAVAIP.  wa.-rinty 
policy.  The  subgroup  leaders  will  obtain  approval  froa  the  MW?C  for  the 
generic  warranty  aoproaer.es  and  will  provide  feedback  to  the  MW?C  with  regard 
to  tne  ef feotiveness  of  the  generic  warranty  aporoacr.es  and  Coasa.-.d 
polity/ ?.-oceou.-es . 
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b.  A:?.-oa 

( 1 )  Losis^isa  tng  Maintenaneg  Policy  Division  (Al^-an)  will 

par^icipai#  on  iht  fJW?C,  aci  as  sain  focal  point  on  all  warranty  policiss 
ar.i  issues  tr.st  apply  to  losiatica  and  aaintenance  procedures,  and  provide 
advi-t  and  to  tne  Assistant  Prosraa  Manaser  for  Uosistios 

( A?ML)/l.agi3tics  Manager  (LH) .  field  activity,  and  fleet  personnel  regarding 
warranty  administration  procedures. 

(2)  Supply  Policy,  t'tenagegent  and  rinancial  Prograes  Division 
( Al’-a TO)  will  iapleaent  policies  and  procecu.^es  related  to  incerin 
initial/ rsplenishaent  spares. 

(3)  Product  Support  Directorates  (PSD)  and  Product  Support  Advocates 
(PSA)  will  perform  tne  functions  assigned  in  reference  (a),  parag.-apr.  pc,  by 
providing  advise  and  guidance  .'egarding  warranty  applications  on  progress 
under  their  cognisance.  These  activities  will  submit  their  efforts  through 
AlP-tn  and  the  appropriate  Product  Support  Program  Office  (AIS-4T?)  and  the 
Deputy  Assistant  Commander  for  Aviation  Depots  (Al8'-43)  point  of  contact  fi  ' 
coord i.nat ion  with  the  HV?C  and  the  cognisant  p.'^gram  manager. 

(a)  aPML/LM  will  ensure  that  the  maintenance  plan,  technical  manuals, 
and  all  appropriate  documents  contain  warranty  information  necessa.'*y  to 
provide  sufficient  guidance  for  effective  administration. 

c.  A:a-02 

( 1 )  policy  and  Management  Division  (AIH«2n)  will  participate  on  the 
.VWPC,  coordinate  AIH-02  warranty  policy,  and  advise  the  ?ri.ncipal  Contracti.ng 
Officers  (PCO's)  regarding  warranty  implementing  procedures. 

(2)  PCO*  3  or  their  duly  authorised  re?rese.nsative  will  negotiate  and 
contractually  administer  the  warranty  and  any  resulting  remedies. 

d.  AIP-QOC  will  participate  on  the  »W?C,  coordinate  AIP-OOC  warranty 
policy,  and  establish  Command  procedures  for  ensuring  compliance  with 
statutory  and  regulatory  requirements. 

e.  AIP-O: 

(!)  MAYPPO  Ma.nagement  Division  (AIP-119)  will  participate  on  the  SWPC, 
provide  guidance,  and  coordinata  warranty  policy  and  implementing  procedures 
with  all  contract  administration  se.-vices. 
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(2)  Ccsnisans  Pragria  will: 


(s)  Snaur*  tsa;  a  warrip.iy  casi  ber.tfir  analysis  is  p^rfsnsi  wii.- 
ad'/ics  provissd  9/  tna  Cose  Analysis  Oivision  CAI?.-52(i)  as  supporiaC  by  tbs 
aOainiserailOR  canericiins  officas  (ACC's)  and  ?C3.  and  rtsulis  sf  ih« 
case  banifii  analysis  ant  pravidad  &a  sna  ?C3  for  Lnclusian  in  iha  eanenaci 
fila . 

(b)  Davalop  eiia  warranty  usinc  anclosura  (3),  fora  MA'/AI?  i3CTC/i. 

Hk'f\Z?.  Warranty  Applicstian  Chaciclist,  and  pravida  a  eamplatad  cnaaiclist  wnan 
pracassins  the  ?3,  and  cacriinata  tna  warranty  davalapnant  with  »ni 

AI’-OCC. 

(c)  Assass  the  affaecivanass  of  aacn  warranty. 

(d)  Oevalop/astablish  a  warranty  iaplaaantation  plan  in 
caordinatioa  with  the  APHL/LM,  AX.^>t i9/eantraet  adainistratian  of.^ica/ACu, 
?C0.  and  the  eontractar. 

(a)  Coordinata  the  warranty  With  related  initial/raplanishaent 
spare  praeuring  agancias  to  ensure  eaapatibility  with  future  initial/ 
replenishaent 'spare  pracureaents ,  ensure  that  raquireaents  necassa.**?  ta 
ninisise  the  cost  af  iaplaaenting  initial/raplenishaent  spare  warranties  are 
addressed,  and  provide  guidance  with  regard  to  the  type  and  extent  of  pragras 
related  initial/ replenishsent  spare  warranties.  This  effart  will  be 
acaasplished  in  canjunetion  with  and  the  APML/L.M. 

5.  rP rss .  MA7a:3  J3070/1,  MAVAIH  Warranty  Appliciticn  Checlcliit,  is 
availaale  frao  the  HIAVAI.l  foras  Stack  aoea. 

5 .  Cancellation.  The  notice  reaains  in  effect  until  incorporated  into  a 
MAVA"?.  Instructian, 


J\3\  WIIXIJISOS 


latributian:  r~AtA  ( establiahed  quantity) 

u3L:  ?:<A1A  (Deputy  Cconaoder.  MA'/AIS  Acquisition  Txtcutiye  a.nd  Deputy 
onsancer  for  Ope.’*atians,  Assistant  Csasandsrs,  Casptraller,  Cosaand  Special 
ssistants,  Pragraa  Directors,  Designated  Pragraa  .Ma.nagsrs,  Direetarate 
irectors,  a-nd  Office  a.dd  Division  Oirectars) 

toy  to:  (2  copies  eacn  unless  otherwise  indicated) 

■'DL:  Cits  (riorgantawn  (i  copy));  -KAIA  ( AIS-**  1232  .( ?0  copies)  .  Al’-nijiS 
(tq  copies)  ,  a:?.-3i52  (3  espies)) 

Stacked:  MAVAX.SHQ  (a;s-*12233) 
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